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Above: Wakefield Twenties in a private office 











Right: Wakefield Twenties in o reception crea 


THE WAKEFIELD TWENTY 


goes to the job ready to be 


Sounds too easy, doesn’t it? But seeing this ceiling 
is believing! The fuss and bother of fitting to- 
gether the various individual pieces of a conven- 
tional luminous ceiling are eliminated. Thus a 
6 x 8 foot (48 sq. ft.) Wakefield Twenty can be 


mounted in about 20 minutes. The same area of 


conventional luminous ceiling would require con- 
siderably more assembling and mounting time for 
the same number of square feet. (Method is 
simplicity itself: an electrical channel along the 
back takes two sliding C clamp hangers; unit is 
lifted to ceiling and rods go from C hangers to 
pre-installed straps on ceiling.) 


CONSIDER THESE FURTHER ADVANTAGES: 

There are 5 standard sizes: 4' x 4', 4' x 6’, 6’ x 6’, 
4' x 8’ and 6' x 8’, so that with various combinations 
you can fit almost any area. 


WAR er FELD 


mounted in about 20 minutes 


There are 3 types of diffusers: .060 styrene, .020 
vinyl and 45° x 45° molded styrene louver. 


When units are mounted side by side you can scarcely 
tell where they are joined. This is because the alumi- 
num flange formed by the two sides is the same width 
as the removable aluminum cross tees. The result is 
the appearance of an unbroken luminous area. 


We think The Wakefield Twenty is a natural for 
office relighting of all kinds, particularly rental 
office space. Plasterers and carpenters are not 
needed to lower a ceiling. Perimeter obstacles 
can be by-passed. Just mount one or more units 
as desired and you get low brightness, high in- 
tensity, large area lighting in a ceiling of modern 
height. 


Our spec sheet and catalog give all the details. 
May we send them to you? 





THE ADVANTAGES OF KOOL KOIL 
COME AS TIME GOES ON.... 


OPERATES 
UP TO 
20°C 

eele} is: 


for extra years 
of trouble-free 


service. 


ADVANCE Fluorescent Lamp Ballasts are built to last 
years and years operating under normal tempera 
tures. The rigorous demands required of Fluorescent 
Lamp Ballasts today often result in ballasts operating 


* 
at abnormal temperatures reducing ballast ife by 4 GIVES 


one-half for every 10°C heat rise over normal oper- 


ating conditions ‘,. P ar : 15% MORE 


To meet today's requirements, ADVANCE engineers 


through more than 3 years exhaustive research “«< 3 LIGHT 
‘ 


developed ADVANCE Kool Koil Fluorescent Lamp b 

Ballasts. Tests in a standard 40° C Certified Ballast : —Sn 

Manufacturers and Underwriters Laboratories’ heat > OUTPUT 
box proved KOOL KOJL Fluorescent Lamp Ballasts : 

operated 16.5°C to 19.5 C cooler than other quality : ieli higher 
ballasts. Because they operate up to 20 C cooler, 2 

they give 3 to 4 times longer service... operate li laallarehitela 


long after others have failed 
levels. 
Insist on ADVANCE KOOL KOIL Fluorescent Lamp 
Ballasts for that extra protection now and the years 
of trouble-free service that w be yours as time 


goes on 
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+ Ric PR 


Keystone’s Engineered Lighting Division recently announced a new series of fluorescent fixtures specially 
designed for schools, offices, stores, institutions and public buildings. Featured in this 4-foot and 8-foot 
series is the Achromatic, a 2 or 3 lamp quality luminaire which has become 
the industry’s leader in a few short weeks 


Since 1898, footcandle levels have doubled every 10 years. Due to a more scientific evaluation of 
required lighting levels, the new series developed by Keystone has resulted in luminaires that provide 
‘Optimum Visual Value and ‘see-ability.’ The series offers a brand new concept in controlled 
refraction of light. This concept provides uniformity of brightness without harsh shadow reflection 
Maximum illumination is delivered at peak efficiencies. In addition to the Achromatic, other fluorescent 
fixtures in the new series include the Wafer, Prismalite and Envoy. Rapid start and slimline 


models are available for a number of versatile mounting arrangements. For additional information, send 
for Bulletin #F 859 


EE LTWSsSToOoNE BLBCTTrRIC MEG. co. PHILADELPHIA 34, PA. SINCE 1932 
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engineered lighting division 
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HUE up, down and at 45° 


with SHEFFIELD PLASTICS New Wrap-Arounds 


FOR CUSTOM DESIGNS 
Directo-Lite* 


Prismatic bottom provides . 

® concentrated down-light 

®@ excellent 45-degree cut-off 

Prismatic sides provide 

@ refracted light, down on work areas 
and up to ceiling 

@ excellent 45-degree cut-off 


@ glare-free, low surface brightness 


Tu-Tone* 


Prismatic bottom provides .. . 
® concentrated down-light 
@ excellent 45-degree cut-off 


Two-color sides provide .. . 
® attractive, 2-color effect at low cost 


@ glare-free, low surface brightness 


KA 7 Sheffield’s new extruded styrene wrap-arounds are the first such 
~ ° ° . ° ° re 
bog to provide directional control of emitted light. With them, 


fixture designers can obtain the high light transmission values 


of clear styrene, yet avoid its usual eye-straining, surface bright- 
ness. Use them in new designs or to give new life and sales 
appeal to an existing fixture. Your Sheffield technical repre- 
sentative will be glad to discuss your requirements. 


WRITE FOR FURTHER DETAILS 
45-Degree Cut-Off on Sheffield Directo-Lite and Tu-Tone wrap-arounds. Complete 


and more efficient illumination on ceiling and technical data is readily available. Address your inquiry to 


work areas is provided by unique Directo-Lite ‘ : a : 
prismatic design. Sheffield Plastics, Inc., Dept. 02-B, Sheffield, Mass. 


First in Plastics for Lighting 


HEFFIELD PLastics, Inc. 


SHEFFIELD, MASS. 


SALES OFFICES 


New York, N.Y. LO 8-3760 rexel ! 6-4762 @ Chicago: Bill Brown Sales Co., Inc. IR 8-8980 @ San Francisco: Courtney Associates JU 5-5010 
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It takes more than footcandles to win a lighting contest. 
Lighting design, whether for a glamour bank or a utilitarian 


more. 


mil) 


factory area, is the plus that makes a job even noticed any 
The following 1959 MMILJ entries have both ele- 
ments: they meet the new IES recommended lighting levels, 


and they show thoughtful ingenuity in their design. 


Footcandles PLUS 


Church of the Immaculate Conception 


Flexibility of lighting effects, unobtrusiveness to 
blend with the architecture, and ease of mainte 
nance were the criteria for the lighting design of 
photo A 


The main nave is 75 feet long by 39 feet wide, 


this church 


with a ceiling which is 36 feet high at the peak 
and 34 feet at the sides. On each side and back 
under an 8-foot ceiling, there is addi- 
Aloug the 


sides of the nave at a 17-foot height, there is a 


of the nave, 


tional seating in a space 20 feet wide 


catwalk hidden by vertical decorative wood panels 
This catwalk carries the heating convectors and a 
cove for indirect lighting and, of course, makes 
relamping easy. The high outside walls above the 
catwalk are of colored glass and aluminum panels 
17 feet high; the ceiling finish is fl 
plaster 


The cove 


at white painted 


on each side uses 36 PARSS 150-watt 


APRIL 1960 


Hoodlamps on two-foot centers, mounted in swivel 
holders on a continuous wireway. These lamps are 
focused approximately at the one-eighth points in 
width on the ceiling, to give a diffused indirect 
light throughout the nave. An occasional lamp is 
focused directly up to light the decorative high side 
walls and all lamps have individual louver shields 
to eliminate bright spots on the side walls, and 
protect the people in the baleony from glare. All 
of these lamps are on a motorized dimmer for 
infinite variation of light level. 

With all lights on, the lighting level is exactly 
This 


may be varied, however, at will. In addition to 


uniform from side to side of the main nave 


the dimmer control, the lamps are switched in six 
groups to provide further flexibility. 

The lower part of the nave on each side and at 
the rear 


not visible in the picture) has square 


A 


Church of the Immaculate Conception 
Columbia Heights, Minn. 

Designed by David C. Martin and Ly- 
man C. Gross, Consulting Engineers, 
Minneapolis, Minn. 

Twin City Section 1959 Contest, 
First Prize 
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recessed incandescent luminaires on two-foot spac 
ings. These are switched in groups for varying 
light levels. The cove lighting extends into the 
sanctuary to provide the same type of indirect 
light for this area 

The baleony at the back of the upper nave is 
lighted with ceiling-recessed round cans using 
PAR3S8 150-watt floodlamps which may be stick 
relamped from the balcony floor 


Altar and Crucifix are most effectively high 


Fixture Manufacturing Area 

Photo B-1 shows two ‘‘shoemaker’s children’’ 
luminaires under very 
With only 20 fe of 


general illumination, the benches are, of course, 


assembling custom-made 
very poor seeing conditions 
along the windows—if anything, worsening the 
situation with almost intolerable glare 

The other picture (B-2) shows a new location 
for this department, and well-designed lighting 
The tasks consist of assembling small incandescent 
parts and hand-made custom luminaires. Most work 
surfaces have high reflectances and many are highly 
specular. Mistakes or damaged pieces for these 
low-volume hand-made units are costly, and so is 
lost time and/or late deliveries. The new lighting, 
to IES recommendations, has done much to avoid 
this 

The new area is 40 feet 94 feet with an 
11-foot ceiling. The long walls have large windows 
which face east and west, potentially creating an 


even worse daylight-glare problem than in the old 


Fixture Manufacturing Area 

Designed by Theodore Ake, Miller Co., 
Meriden, Conn. 

Connecticut Section 1959 Contest, 
Third Prize 


lighted. This is achieved with six 150-watt and 
two 300-watt reflector spotlights concealed in the 
cove and focused on the Crucifix and Altar. In 
addition, a decorative canopy at the ceiling conceals 
fluorescent strip lights to further highlight the 
Crucifix and certain of the architectural features 
of the Sanctuary. 

Architects for the Church of the Immaculate 
Coneeption are Shifflet, Backstrom, Hutchison and 
Dickey, of Minneapolis. 


area. However, the entire work area has been 
located in the center of the room, with electric 
illumination to provide the proper visual environ- 
ment. Stock bins and such, have been placed along 
the window walls to reduce the daylight glare 
Brightness measurements in footlambert are 
shown on the photograph. The values throughout 
are quite low, most critical brightness ratios being 
within 3 to 1, and only a few exceed 5 to 1. 
Achieving readings of this sort would not be 
difficult with low footeandle levels; however, the 
system is designed for 110, and at the time the 
brightness readings were made it was providing 
150 footeandles New LES recommendations call 
for 100 fe.) The luminaire chosen was a semi 
Alzak 


approximately 25 per cent up-light and 35-degree 


specular aluminum industrial unit with 
crosswise shielding, especially designed to efficiently 
control the new 1400-1500-ma lamps. The installa 


tion consists of nine rows of four 8-foot units each 
dt 
ry 25 ° 
"lo 
aes 


es 
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with two F96TD-17 lamps suspended on 8-inch 
stems and mounted on 10-foot centers. 

A new heavy duty connector was used which 
enabled the electrician to assemble 16-foot sections 
at the floor; two men could then install the 16-foot 
units. This system required only four stems per 
32-foot row. 

It was felt that rather short suspension might 
create excessive ceiling brightnesses with a conven 
tional 70 to 80 per cent white ceiling, so a light 
green with 60 per cent reflectance was used on both 
ceiling and walls. As shown in the photograph, 
ceiling-to-luminaire brightness ratios are about 3 or 
3.5 to] 


coefficient of utilization only about 3 per cent 


The reduced ceiling reflectance lowered the 
The beams form 8-foot bays. The very low 
brightness ceiling in the foreground is one of two 
bays which does not have a row of luminaires. The 
rows were mounted across the area to provide 
maximum comfort and visual acuity, as well as to 


increase the apparent width of the room 


Rug Display 


Another amazing transformation—this one from 
a gloomy bus garage to a modern retail rug shop 
The entire brick front was removed and replaced 
with glass; inside the open steel trusswork was 
covered with a new suspended ceiling. This new 
hung ceiling consists of metal inverted T’s spaced 
to hold a two-foot by four-foot ceiling tile with a 
matte white finish 


Actu 


ally it is comparatively high, 13 feet, and was one 


In photograph C the ceiling appears low 


of the chief lighting problems. Others: a lighting 


Rug Display 
Designed by Russell W. Benjamin, 
The United Illuminating Co., Bridge- 
port, Conn. 
Connecticut Section 1959 Contest, 
First Prize 


APRIL 1960 


The 35-degree crosswise shielding reduces the 
brightness as viewed along the long dimension of 
the room as shown here. The pale green ceiling 
is reflected by the aluminum side panels, tending 
to blend them into a complete low brightness envi- 
ronment. No endwise shielding is required, it was 
13 feet of bare lamp is ever 
Much of this 
length is shielded by the power duct and tool rail. 


felt, because only 


exposed in the direct glare zone. 


Lamps in adjacent rows are shielded from view by 
the wide reflector side panels. By placing the 
work benches perpendicular to the rows, they were 
able to achieve greater uniformity, eliminate line 
shadows caused by the power ducts and tool rails, 
and reduce reflected glare from specular surfaces. 

The superintendent of the department reports 
vreatly increased production and fewer rejects. 
Minor flaws can now be spotted quickly and easily 
repaired. In addition, he says, there is a 100 per 
cent increase in employee morale. Apparently the 
shoemaker’s children really like their new shoes! 


system which would be suitable to the vast space 
and peculiarities of rug display, a light source to 
compliment the merchandise, and obtaining good 
vertical as well as horizontal distribution. 

Since the ceiling was a new feature of the 
remodeling, the architect and lighting engineer 
had an opportunity to collaborate on its best 
height 
final height of 13 feet was a solution to several 


Fourteen feet was at first considered. The 


factors—it gave suitable overall lighting efficiency 


and at the same time satisfied the architect’s need 
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for architectural balance in so large a room, and 
was the most economical for heating and air condi 
tioning 

To make the huge ceiling look less obtrusive, a 
totally recessed lighting system was recommended 
This is completely incandescent in order to create 
the desired ‘‘home’’ atmosphere, display colors in 
similar home hghting values, and minimize number 
of fixtures and still maintain good horizontal and 
vertical distribution 
two-foot square recessed silver bowl fixtures with 
metal louvers. These luminaires are mounted side 


by side to form a tour-toot square A total of 


Builder's Home, For Sale 


Designed lighting, even on a low budget, made 
all the difference in the quick sale of this house 
In planning this de luxe Scholz prefab for model 
Weissert Construction Com 
rather typically, allocated 
only $135 for lighting equipment. Modern electri 
appliances yes—lighting, hadn’t thought of it 
When they did think of it, at Mr 
behest, they agreed to let him work out a lighting 


In the end 


and sale the builders 


pany of Butler) had 


Laughner’s 


plan, provided it was still under $500 
this lighting design was the most talked-of feature 
in the house 

Photograph D is only one area of this well 
lighted house, but it serves to illustrate the pleasing 
environment which has been created by the lighting 


Che area shown is one end of the living room and 


yicandles Plus 


General lighting is from four 


four 200-watt silver bowl lamps are used in each 
four-foot square section. 

In another huge sales room not shown in this 
picture, the vertical rug display against a side wall 
is lighted by single two-foot square recessed units 
around the perimeter of the display. In the front 
display area, 300-watt silver bowl lamps are used in 
each fixture. Adjustable eyeball units with 150-watt 
spots highlight rugs in window display. ‘* Leaf 
type’’ rug display is lighted by using a louvered 
recessed incandescent reflector with an asvmmetrieal 
distribution to throw the light in between the rugs 


not shown in photo 


the dining ‘*L’’ in the foreground. A 30-foot lighted 
valance equipped with rapid start homeline fluores- 
cent lamps washes the draperies downward, provides 
upward general lighting, and imparts a feeling of 
spaciousness to the whole room The valance is 
dimmer-controlled for flexibility of effects. Fune 
tional as well as decorative lighting is supplied by 
the portable lamps and the five-light modern pull 
down unit adds sparkle to the dining room table 


The best 


obtained by 


home lighting effects are generally 
combining structural lighting with 
portable lamps and fixtures, and here we have a 
good example. Combine this with the wide range 
of illumination levels possible with the dimmer 
controlled valance, and you have two rooms lighted 


for a variety of family moods and activities 


Builder's Home, For Sale 

Designed by Jack Laughner and 
W. H. Roll, West Penn Power Co., 
Butler, Pa. 
Pittsburgh 
First Prize 


Section 1959 Contest, 
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Clinton Savings and Loan Association 


Customer’s service area (bank) in Photo E shows 
what good lighting can do to rehabilitate a building 
which formerly housed a combination butcher and 
vegetable store. Lighting is interesting, appropriate 
to the area, and provides illumination values well 
above new IES recommended levels 

Luminous ceiling over the banking area is made 
up of two-foot square transparent acrylic plastic 
lenses supported by inverted transparent acrylic 
These are suspended below 


prismatic ‘T-bars 


fluorescent luminaires in continuous runs using 
40-watt rapid start cool white lamps. These fixtures 
The effect 


is one of natural daylight indoors. Over the public 


are ceiling mounted on 12-inch centers 


area and front window section, recessed downlight 
ing uses PAR3S 150-watt lamps. 

With excellent brightness ratio values, the illu 
mination readings were: First Teller—235 fe; 
middle teller, 250 fe 
table, 148 fe 

Architect was Litwack and Shteir: electrical 
engineer, W. M. Helstrom, Public Service Electric 


« Gas Co.. Newark. N J. 


; public area, 200 fe ; customers’ 


Chicago City Bank 


This was once a clothing store. Its pleasing 
appearance and successful renovation as a banking 
office owes much to its lighting pattern. Completely 
harmonious with the architectural and mechanical 


design, and economically incorporating existing 
structural elements, it conforms also with IES rec 
ommendations for footeandle levels and brightness 
ratios from the working positions as these are laid 
out 

Originally the store was next door but has now 
been incorporated as part of the bank building. As 
with most remodeled installations, there were a 
number of existing structural and mechanical limi 
tations. Air conditioning had been from four ceil 
ing outlets; economical considerations indicated 
that the lighting design should be harmonious with 
the existing diffuser spacing so that the air condi 
tioning duct work could be left as is 

In addition, with an irregular shape 80 feet long 
and 19 feet wide at the rear, but only 14 feet wide 
at the front, it was necessary to devise a lighting 
pattern which would blend with the asymmetrical 
ceiling plan. The solution (photo F and drawings 
F-1 and F-2) was a novel series of interlocking 
links 


were used 


Both incandescent and fluorescent sources 


This combination not only provided a 


APRIL 1960 


E 


Clinton Savings and Loan Association, Newark, N. J. 
Designed by M. H. Silverman, Fluores-O-Lite Co., 
Hillside, N. J. 

New Jersey Section 1959 Contest, First Prize 


suitable color balance, but also resulted in an ex 
tremely esthetic lighting pattern. The location of 


air conditioning ceiling diffusers remained un- 
changed; the only extra mechanical cost involved 
the substitution of two-foot square diffusers to re 
place the existing circular diffusers. 

Although the luminous link fixture looks custom 
made, actually it uses a standard industrial fixture 
and a plastic louver (see drawing F-1). The open- 
ings for the luminous links were framed by the 
ceiling contractor similar to framing for recessed 
troffers. Next, aluminum T’s were installed at the 
perimeter of the framed opening. The aluminum 
T’s were supported from the concrete slab above 
Next, the 


fluorescent fixture was supported from the ceiling 


the new dropped ceiling. industrial 


channels by means of yokes similar to the sup- 
porting method of troffers. A polystyrene five 


eighth-inch cell eg erate louver is then inserted 


o 
T’ 


on the aluminum s. Adjacent sections of these 
plastic diffusers overlap, affording an unbroken 
continuous line of light. The louver tilts out for 
each lamp renewal. 

At the wider rear of the room, the luminous 
These links 


are composed of four-foot and two-foot sections of 


links (two sets) are ten feet square 
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FIXTURE 


T TRACK SUPPORTS 


SUPPORTING YOKE 
ECONOMY INDUSTRIAL 
FLUORESCENT FIXTURE, 
BAKED ENAMEL OPEN 
ENO REFLECTOR 


LOUVER TO TILT- OUT 
FOR RELAMPING 


ACOUSTIC THE CEILING 








y \e ~ 
ale 

ALUMINUM “T" TRACK | : 

SUPPORTED FROM — rrorfaririrss rt 


CONCRETE ROOF SLAB 12 


5/6" x 5/6" COLOR STAGQLE 
POLYSTYRENE LOUVER 


F-] 


Chicago City Bank 
Designed by Melvin Cohen, A. Epstein & Sons, 


Chicago, Ill. 
Chicago Section 1959 Contest, Second Prize 


SCHEDULE 


DESCRIPTION 


REGRESSED INCANDESCENT 
SQUARE 
SQUARE JMINOUS 


80 


FFUSER 


CEILING 


EILING O 
MOVEABLE 


F-2 


industrial fluorescent fixtures laid 


W here 


bevond the desired luminous pattern, a re movable 


economy type 


end to end the industrial fixture extends 


tile was placed below this section for easy access to 


the fixture. The louver panels are in three-foot and 


two-foot sections for « handling. The continuous 


light, 


as\ 


line of broken only at intersections of the 


10 foot 


luminous elements 


square gives the illusion of interlocking 


Since the louver is separated from the fixture, 


the lamp to plastic be adjusted for 


eftic 


spacing may 


maximum fixture iency and maximum uniform 
light 


‘*links.’’ In 


itv of around the entire luminous perimeter 


of the this installation the distance 
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FIXTURE 


BANKING AREA 


between lamp and plastie is six inches, a relatively 
large distance which it is felt will delay yellowing 
of the plastic louver by an additional two or three 
Vears 

At the narrower 14-foot front of the room, similar 
feet 


two-foot 


luminous links are seven square. These also 


four-foot and industrial fluorescent 


tse 


fixtures and two- and three-foot louver sections. 
Thus all the louver sections can be removed at one 
time for cleaning purposes, with the sections inter 
changeable in either the seven- or 10-foot luminous 
links 

The system uses a total of 24 two-foot fixtures 
and 48 four-foot industrial units. 
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.E.S. LIGHTING DATA SHEET Mim 


A.LA. File No. 31f 


INSTALLATION AT THE DERAMUS YARD, KANSAS CITY 
SOUTHERN LINES, SHREVEPORT, LA. 


Lighting a Railroad Classification Yard 


LIGHTING OBJECTIVE: To provide general illumination without annoying glare for a railroad 


classification yard. 


GENERAL INFORMATION: Most of the yard operations for Kansas City Southern Lines in this 


area are located at the Deramus Yard. From the tower of the vard office the vardmaster has an 
unobstructed view of the entire vard, which consists of about 60 miles of trackage. A two-way 


speaker system keeps the vardmaster in constant touch with yard crews 


INSTALLATION: A total of 122 Westinghouse type OV-60 luminaires, each equipped with a 1000- 
watt H18GV clear mereury lamp, is used for this installation. All luminaires are mounted at a 
height of approximately 35 feet above ground by Union Metal steel poles with 4-foot bracket arms 
Along the switching ladder shown above, luminaires are spaced at 125-foot intervals and provide 
a maintained average illumination level of 2 footcandles over a 50-foot wide strip. Through the 
remaining part of the vard luminaires are mounted at 152-foot intervals on double arm poles in 
two rows 400 feet apart. This provides a maintained average level of 1 footcandle over an area of 


110 feet in width, and a minimum of 0.2 footcandles at the most remote point in the vard 


Lighting designed by T. F. Howie, Electrical Engineer; Jack Moorman, Electrical 
Contractor; V. V. Kirkpatrick, Resident Engineer in Charge of Construction, 
all of Shreveport, La. 


Lighting data submitted by C. D. Paine, Westinghouse Electric Corp., Shreveport, La.. 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXIV 
4-60 
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Practical Techniques 


Parking Structure 


Parking area lighting is essentially utilitarian, 
its aim—to provide sufficient light for safety and 
to minimize the danger of accidents and vandalism 
Economy of operation, too, is an important con 
sideration, especially in an area such as the one at 
hand, a 700-car municipally operated parking fa 
eility in Madison, Wis 

This five-ramp-level parking structure is a con 
erete reinforeed building, open, except for one 
side which faces an adjoining building. Five acres 
of parking space are provided, approximately one 
acre per level, with two parking levels below grade 
and the top level, the open roof of the building 
The facility is operated 24 hours a day, 7 days a 
week. Minimum maintenance was a major requir 
ment for any lighting system, since only one man 
is employed to handle all maintenance 

The lighting system designed for the four en 
closed levels of the building is based on the struc 
tural bays of the area. Each bay, 271% by 60 feet 
consisting of a driving aisle and three-car parking 
on each side, is lighted by three single-lamp 40-watt 
fluorescent luminaires. Fixtures are mounted paral 
lel to the long axis of the cars, with the outside 
rows staggered one-half bay from the driving aisk 
This staggered arrangement increases the uniform 


itv of the light distribution because the outside 
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Solve 


rows of luminaires are mounted behind the strue 
tural columns. As an economy measure, the lamps 
were paired as much as possible, with one lamp 
having a two-lamp ballast, the paired lamp none 

Basic design level for the area was five foot 
candles, with the lighting level doubled for areas 
of greater traffic concentration. To reduce the 
tunnel effect experienced when driving from a 
bright street to the darker parking area, four-foot 
four-lamp fluorescent fixtures were installed at 
ramp entrances for a higher lighting level. 

For the open top-level of the parking structure, 
10 two-luminaire units with instant start ballasts, 
mounted on 12-foot standards, were installed on 
80-foot centers around the perimeter of the roof 
Each of these fixtures is equipped with four 40 
watt fluorescent lamps. Four wall-mounted fluores 
cent units with 20-watt lamps, installed in the 
corners of the roof, 12 feet above ground, add to 
the uniformity of the light distribution 

Architects for this parking facility were Mead 
and Hunt, Madison, Wis 
also of Madison 


; electrical contractor was 
William C 
Zimmerman, Paramount Industries, Inc., represent- 
Mills, Wis., designed the lighting 
system and entered the job in the Milwaukee See- 
tion’s 1959 MMITI.J competition 


Cirves Electrie Co.. 


ative in Lake 
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The basic criterion for a lighting installation is. most 
often its practicality—does it provide the best lumi- 
nous environment with the most efficient technique? 


In the installations shown here, all essentially “use- 


ful.” common sense plus the skilled application of 
illumination principles combined to produce My 


Most Interesting Lighting Job entries in local IES 


competitions during 1959. 





Off-Beat Lighting Problems 


Museum of Man 


Archaeological excavations of ancient civiliza 


tions have succeeded in revealing much about early 
man through the arts and artifacts that have sur 
vived the extinction of these cultures. On display 
in San Diego's Museum of Man is a valuable col 
lection from the exeavations of the ruims of the 
Mavan and Aztee Indians, two of the most highly 
developed civilizations in the Western Hemisphere 
in the pre-Columbian era. Invaluable for the effec 
tive display of these treasures is the museum's 
illumination svstem—a combination of general and 
accent lighting designed to reveal the beautiful and 
interesting details of this ancient sculpture 

The museum's prize exhibit is a group of three 
Mavan works, a 25-foot high monument silhouetted 
against a deep bay and flanked by two round five 
foot monuments. The bay which provides the back 
drop for the tall center monument is painted a 
light blue and lighted with 16 feet of two-lamp 
slimline fluorescent fixtures concealed behind ledges 
on each side of the bay. This serves not only as a 
dramatic backdrop for the central display of the 
museum collection, but gives diffuse general light- 
ing to this area of the museum. 

In front of these three monuments, following 
the path a museum visitor would take, a four-foot 


high railing of artificial planters has been built to 
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conceal a lighting trough. The continuous trough 
is built on a 45-degree angle and equipped with a 
sand blasted glass cover to shield the lighting. For 
the two smaller monuments, 150-watt R40 spots are 
installed on one-foot centers in the trough. The 


tall central monument is lighted by two 150-watt 


Detail of lighting trough behind planters. 
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PAR 38 lamps directed toward its base and center 


section, with a PAR 56 between them, aimed to 
ward the top of the monument. Amber lenses used 
over the lamps soften the beams of light. At the 
back of the monument, a 500-watt PAR 56 lamp 
with blue filter is aimed at the ceiling to eliminate 
the shadows caused by the frontal lighting, the 
blue filter enhancing the blue of the high ceiling 

In the photo display area of the museum, hood 
fixtures directed down toward the display provide 
good lighting with a minimum of reflections and 
shadows. Display cases are lighted by continuous 


rows of single slimline fluorescent lamps, installed 


Grease Pit 


While the esthetics of lighting design are becom 
ing increasingly important in many areas, it Is rea 


sonable to 


assume that for some installations the 


only requirement for the lighting system is that it 


be practical and serviceable—provide a comfortable 


level of illumination for the task performed, in the 


most efficient manner. One such area is an automo 
bile vrease pit, such as that operated by a Stockton 


Calif. trucking firm, where a_ practical lighting 


system meant the small 


luminaires recessed out of 


work area and adequate l\ protec ted from the 
liquids, vapors and rough treatment indigenous to 
the service of trucks 


To meet these spec 


ifications, Delmar L. Goodman 


commercial lighting representative for Pacifie Gas 


Mother Lode Chapter, 


system 


& Klee ‘ » Stockton 


using four singel 


at the front and rear edges at the top of each case. 
Sheets of sand blasted glass under the lamps dif- 
fuse the light through the display cases with a 
minimum of glare 

At the entrance to the museum a valance is used 
to light the plaques on two side walls, an eight 
foot two-lamp fixture concealed behind a beam 
floods the entrance and spots highlight interesting 
carvings above the entrance door. 

Lighting designed by R. J. Huff, San Diego Gas 
& Electric Co., San Diego, Calif 
was awarded first prize in the 1959 MMIL.J contest 


This installation 


sponsored by the San Diego Section of [TES 


lamp eight-foot 800 ma fluorescent fixtures recessed 
in triangular troughs in the grease pit walls, direct 
ing light up to the work plane. For maxi: 

utilization of ight and minimum contrast between 
fixtures and surround, walls of the pit were painted 


white (75 per cent RF). To facilitate maintenance, 
fixtures were mounted on hinges and connected 
with seal-tight flexible conduit so they can be swung 
out of the recesses for thorough cleaning and re 
lamping. Units are well gasketed for protect of 
lamps and sockets 
After 100 burning hours, illumination le 

the underside of a truck being serviced measured 
120 footeandles, exceeding the TES recommenda- 
tion for this task and providing the service men 
with as pleasant an environment as could be found 


in anv similar area 


a / 


Kight-foot fluorescent luminaires recessed in triangular 


troughs produce 120 footeandles on underside of truck. 


Hinged luminaires swung out of recesses for thorough 
cleaning and easy relamping. 
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Electroluminescent Safelights 
For Photographic Darkrooms 


The illumination system for a darkroom where 

sensitive photographic materials are manufactured 

and handled is a highly specialized application 

For safety of the photographic materials, light 

must be of an extremely low level (on the order of 

1,200,000 of a footcandle) and of special spectral 

composition, White light must be excluded during 

all normal operations of the darkroom. Time, a 

factor of little importance to the effect of light in Four- by five-inch electroluminescent safelight (at left) 
the usual installation, becomes an urgent consid contrasted with incandescent cast aluminum safelight 
having approximately the same light output and illumi- 
nated surface. Small size, simplicity and light weight 
of the electroluminescent safelight makes it far superior 


eration in darkrooms because of the cumulative 
effect of light on emulsions 
The general lighting system in a typical factory ys 
. : . : to the traditional one. 
production area serves to illuminate such objects as 
instruments, wall clocks and obstructions, but in 
the darkroom these must be individually lighted, 
especially the obstructions, to ensure safety of 
workers and materials. In the past, the general 
practice has been to use incandescent safelights for 
darkroom illumination, but with the advent of elec 
troluminescence, even in these early stages of the 
refinement of this source, the lighting industry 
seems to have found the ideal light source for 
darkroom illumination. 
The electroluminescent panel, an electrical 
‘sandwich’’ consisting of an electrically conduct 
ing Surface, a laver of phosphor and another con- 
ducting surface, with at least one of the surfaces 
transparent, has several advantages for darkroom 
application. It has extremely long life, is easily 
dimmed, fairly rugged, easy to maintain and low Several of the many possible sizes and shapes available 


in Operating cost Most important of all is its with electroluminescent safelights. 


Left: Component parts of 7- by 14-inch electroluminescent “Exit” safe- 
light. From top to bottom: plastic back plate, electroluminescent panel, 
“Exit” film mask, transparent top cover. (Safelight filter not shown.) 
Photo below shows “Exit” safelight assembled from parts at left. 
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extreme adaptability (see January LE, page 10) in 
both size and shape. 


Ineandescent safelight housings have tradition 


ally been fabricated from sheet metal or cast alumi 


num, requiring expensive tools, dies and machines 


Housings had to be painted inside and out and 
many required mechanical or electrical interlocks 
so that the lamp would be de-energized when the 
cover Was removed. In contrast to this, electro 
luminescent safelight housings are extremely sim 
enclosures requiring neither painting 


nor interlocks. By means of a simple inexpensive 


Vacuum proce SS, these enclosures may he Tormed to 
meet almost any requirement. For example, a sim 


ple wood form, costing about $25. can be used to 


F form hundreds of enclosures 
One- by ten-inch and two- by ten-inch electroluminescent 
; 2 ; At the present stage in the development of elec 
safelights showing front cnd back views. plastic en- 
troluminescence, these panels are best utilized as 


closures, cord and plug-in type. 
vuide lights, floor lights, aisle and exit lights, ob 


struction markers and general orientation applica 
tions peeuhar to the requirements of film manu 
facturing areas. Several of these applications at 


i Rochester. New York 


the Eastman Kodak plant in 
are shown in the accompanying photographs. Her 
bert S. Glick of the Kodak Engineering Division 
was responsibl for thes applications of this new 
of light sources and his job won first prize in 


Rochester Section’s 1959 MMII. 


Safelights with suitable masks are mounted on a ma- 


chine to indicate condition of work in the machine. 


Light lock leading out of a darkroom. Here electro- 
luminescent safelights are used as guide lights near the 
floor and as exit signs over the door opening. 


Oge- by four-inch electroluminescent corner type safe- 
lights mounted on conveyor corner near the floor to 


mark an obstruction. 


202 Practical Techniques Solve Off-Beat Problems ILLUMINATING ENGINEERING 





Programming the IBM 704 Computer 


for Photometric Data Reduction, 
Documentation and Application 


HOTOMETRIC DATA of outdoor lighting 


luminaires and floodlights is recognized to be an 


important element in the information systems of 


lamp and lighting equipment manufacturers Many 
of the systems now utilize some form of account 
ing machine such as the IBM 604 in their general 
operations, Hlowever, the current demand for test 
ing and the subsequent volume of computational 
work requires that plans be made to include a high 
speed digital computer as a key component in the 
intormation system 

The major problem in converting to high-speed 
computers from a desk caleulator-long hand plot 
ting method or even a small seale caleulating ma 
chine is found largely in the programming phase 
This paper first depicts the over-all photometric 


data information system. Emphasis is then placed 


on the key to efficient and successful programming 
which is the intricate and painstaking development 
of logical information flow diagrams 
Automatic processing of photometr 

street lighting luminaires has already been tre 

in previous vears.’* Here the high-efficiency 1500 
watt floodlight is used as an example. The data r 
duction phase for one projector is carried one step 


further to system illumination caleulations for an 


entire installation of floodlights ona football field 


Photometric Data Information System 

In the early stages of planning for the introduce 
tion of a high-speed computer into an information 
system it is always advantageous to visualize the 
Many 


established and decisions mad 


computer's relation to the rest of the system 
policies need be 
Where is the need for data recognized? Who ini 
tiates the actual tests? Who is responsible for the 
accuracy and validity of the raw data? In what 
manner is the data introduced into the computa 
tional evycle?) What kind and how many error de 


tection devices are incorporated in the system ? 


A paper presented at the National Technical Conference of the 
11, 1959, San Frat 
Design Engineer, Outdoor Lighting Dept 


Illuminating Engineering Society, Septem! 
AUTHOR 
General Electric Co.. Hendersonville, N. ¢ Accepted by the Papers 


Committee as a Transaction of the [TES 


cisec Calif 
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Programming the IBM 704 Computer 


By ALFRED B. GOUGH 


The flow diagram in Fig. 1 is one highly aecepted 
method of depicting the decisions and policies At 
the top of the chart the need for the data arises 
from personne] in sales, marketing, development 
and design engineering, quality control and apph 
cation engineering. The design engineer responsible 
for the product initiates the test and later coordi 
In this case 


the lab 


oratory supervisor and technicians are responsible 


nates the distribution of the final data 


with an automatic photometer, PAUDGET. 


for all phases of testing including the instructive 
loading of the automatic photometer and subse 
quent recording of data all on punched cards. Once 
the programming is completed and added to a 
systems magnetic tape unit, only the raw data and 


constants need to be loaded into the computer 

In addition to the internal checking and error 
detection features built into the program, it is pos- 
sible to use the cathode ray tube, the error-stop core 
memory location and the post mortem (print-out of 
the status of index registers, core storage locations. 
accumulator, ete., when the error occurred) to lo- 
cate the error. When the program runs to success 
ful conclusion, approval is given to process the r 


sults for final reports 


Floodlight Photome trv 7 est Data 


The Illuminating Engineering Society has two 
approved guides which specify the photometric 
methods to be used in testing floodlights. The 
**TES Guide for the Photometric Testing of Flood- 
lights of 10 to 160 Degrees Total Beam Spread’”* 
provides the specifications for testing both electric 
The “TES 


General Guide to Photometry’” describes the gen 


filament and electric discharge lamps 


eral theories used in photometry and outlines the 
various types of equipment and methods of meas- 
urement, 

This standardized testing of a single projector 
affords a discrete point-by-point array of raw data 
from which illumination calculations can be made. 
The increments between the individual points at 


which the raw data is taken are predetermined by 
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Figure 1. 


a test run so that a complete | 4 by 12 array of 144 
pomts includes the measurable beam output of the 
fixture being tested 


floodlight 


For example, a medium-beam 


with a total beam width of 35 degrees 


horizontal by 35 degrees vertical requires vertical 
and horizontal increments of 4 degrees between sue- 


test insure that 144 points are 


CeSSITVE 


points to 


evenly spaced over the light distribution pattern 
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Photometric data information system. 


For accurate and valid computation of the beam 
efficiency, 100 of these test points must be within 
the projected beam pattern. The beam has been de- 
fined to inelude all that light within 10 per cent of 
the average maximum candlepower. Average maxi- 
mum candlepower is the average of ten highest 
the zero degree 


readings excluding the values in 


vertical and horizontal planes. 
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The IBM 704 Computer and 
Peripheral Equipment 

The IBM 704 is a single-address, internally-pro- 
grammed, high-speed computer. Accsess to any of 
the 32.768 words in magnetic core storage locations 
is 12 microseconds. Instructions require between 
two and twenty 12-microsecond cycles for execu- 
tion. To achieve efficient on-line operation of the 
computer most of all the program input and output 
is accomplished via the magnetic tape units at 2500 
words per second compared to 150 cards per minute 
Off-line card-to-tape 


and tape-to-printer units are operated independent 


for the on-line card reader. 


of the computer. Binary cards, loader, post mortem 
instructions and data decks, if short enough, are 
usually loaded through the on-line card reader. 
The cathode ray tube 740 recorder and the 780 
display unit complete the modes of output available 
on the computer. The recorder contains a 7-inch 
tube characterized by a raster consisting of 1,024 
positions for the ordinate deflection and the same 
number for the absissa. Its positional stability is 
better than 0.1 per cent and a maximum error of 
0.5 per cent positional accuracy has not been ex- 
ceeded. The display unit contains a 21-inch cathode 
ray tube which displays the same 1,048,576 (1024 
squared) points as that in the photographie record- 
ing unit. Data points are displayed on both tubes 
at a rate better than 7,000 per second. The 35-mm 
film frame advancement in the 740 recorder is con 
trolled by the stored program The film may be 


advanced about every half second if desired 


Internal Compute r Elements® 

To understand some of the terms used in the pro- 
gramming descriptions, some of the more important 
elements and features of the computer are dis 
cussed here: 

The word or basic unit of information consists of 
46 binary digits. A word may be an instruction or 
a number. A binary number of this size can rep 
resent all ten-digit algebraic numbers and eleven 


38,568. All words 


digit numbers less than 34,359,7 
must first be brought into the accumulator or mul 
tiplier quotient portion of the arithmetie unit be- 
fore performing the next operation with these 
words. Three special registers called index regis- 
ters make possible the automatic counting and ad- 


Many in- 


struction type words are made up of an operation 


dress modification features of the 704. 


and a storage address of the word upon which the 
operation is performed. Other more complex in- 
structions have an additional ‘‘tag,’’ which is the 
number of the index register to be used in counting 
or address modification, and a ‘‘decrement,’’ which 


is the size of the modifying increment or step. 
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Symbolic Programming 

Symbolic programming is a very useful feature 
which the assembly or compiler programs add to 
the already versatile machine. As mentioned above, 
instructions all have an address portion. For ex- 
ample, ‘‘CLA 527°’ means ‘‘clear the accumulator 
then add to it the contents of storage address 527.’’ 
In this case we have used the absolute address 527 
rather than a symbolic representation such as ‘‘A’’ 
or ‘‘B.’’ It is also possible to use up to a five-letter 
symbolic representation to stand for location 527 
and then let the assembly program assign the ab- 
solute location. Shown below are excerpts from 
programs coded first with absolute then with sym- 
bolic addresses. Depicted is a simplified portion of 
the program which takes the first data point 
ACAN 
power values, multiplies it by the appropriate zonal 
lumen constant (ZLC1 
the first point of the column-by-column 


in the column-by-column array of candle- 


and stores the results in 
lumen 


a rray 


ABSOLUTE ADDRESSES 

Location Operation Address 
1000 LDQ 1700 
1001 FMP 2100 
1002 STO 2°00 


1700 DEC 4655.0 (candlepower 
2100 DEC 


2900 PZE 0 (space for lumen value) 


0.00452 lumen const.) 


2. SYMBOLIC ADDRESSES 

Operation Address 
LDQ ACAN 
FMP ZL 1 

STO ALUM 


Location 


START 


$655.0 


ACAN DEC 
ZIA‘1 DEC 
ALUM PZE 0 


0.00452 


LDQ means load the multiplier quotient (MQ) 
with a value found at the given storage adress. 
FMP means floating point multiply the value in the 
MQ by the value at the address in storage. STO 
means store the value or results in the storage loea- 
tion specified. DEC indicates a decimal number. 
PZE stands for plus zero. 

It does not take long to realize that absolute ad- 
dress programming is an involved and complicated 
process. Symbolic programming has several advan- 
tages. 

(1) The pneumonie value of code words such as 
ZLC1, ACAN and ALUM afford ease of recogni- 
tion, identification and reusage. 
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Figure 2. Logical diagram for data reduction routine. 
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9 
troduces less errors, 
3) Programming is much more rapid because it 
is not necessary to keep track of the actual absolut: 
address locations 

Note that later in the paper many of the flow 
diagrams refer to symbolic addresses in storage 
Inasmuch as there is a five letter limitation many 
been 


of the actual words hav 


spelled phonetically 


Data Reduction and Documentation 


The data reduction and documentation phase in- 
cludes all the data handling, computation, record 
ing, curve plotting, interpolation, and final report 
preparation as recommended by the IES.4. This in 
cludes total beam lumens, beam efficiency, isocandle 


(contour plot) lines, beam width, point-by-point 
candlepower and lumen values, and maximum and 
average maximum candlepower values 

Observe the logical designs of tl 
Fig. 2. Note that the 


top right and stops near the bottom left. There ar 


program i 


main program starts at the 


two major transfers from the main data reduction 


program ; once to the cathode ray tube **¢ 5 hl sub 


routine for the isocandle plot and a second time 
for the beam efficiency determination, “‘EFFCY.”’ 
The *‘CRT” logical diagram is loca 

side of Fig. 2 


+ 


A well planned logical diagram is the backbon 


of a computer program. It shows all the basic pro 


gram blocks, the transfers, the indexing, the con 
trols, the subroutines and the normal or error stops 
Most programmers will! agree that, once the mathe 
matical analysis and flow or logical diagramming 
is accurately completed, the difficult part of the 
job is done. What remains in the form of coding, 
program testing and debugging usually is moré 
] 


‘ 


time consuming than difficult. The ear 


V SUCCeSS O 
the coding, testing and debugging can be usually 
traced back to an efficient and precise logical dia 


For these reasons emphasis has been placed 


yran 


on the logical diagram in this paper. The main data 


reduction program and the two subroutines, 


eandle plotting and efficienes determination, 


now bye ier l lly discussed 


Candlepower and Lumen Calculations 


Starting with the 12- by 12-point array of gal 
vanometer readings which are proportional to can 
dlepower values, the program proceeds to average 
the output of the left and right sides of the beam 
This reduces the array to 6 columns of 12 points 
beginning at 
“START.”" Note that the first zonal lumen con 


stant is readied after the 


each. Follow the action in Fig 


index register is set to 


twelve. Successively each point in the column will 
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abbreviated or 
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be converted to candle-power and lumens; then 
stored in the proper array. The control and trans- 
fer instructions for this loop decrease by one the 
value of index register number 2 after calculations 


‘ 


for each point. In this manner a test-type transfer 
instruction detects when the bottom of the column 
has been reached and sets into action the instrue- 
tions which will reset the index register (IR2) and 
make ready the next zonal lumen constant 

After the point calculations have been carried 
out, the total lumens are determined and the ean- 
dlepower array Is searched for the ten highest 
readings. Ten per cent of the average of these 
values is the magnitude of the isocandle line which 
defines the beam area. The zero degree vertical and 
horizontal planes are computed also and appro- 


priately stored. Information is now available for 


the isocandle plotting program 


T sve andle Plotting 
To specify the scope layout and initialize the con 
tour plotting routine, it is necessary to indicate the 


portion of the scope to be used by the array. An 


area 400 wide by 800 long with origin at Y and Y 


Hori- 


zontal and vertical grid lines which form squares 50 


equal to 100 leaves ample room for labelling 
points per side on the scope represent, photomet 
rically, squares which are 4 degrees horizontal by 
+ degrees vertical with test points at their centers 


An enlarged print from the 35 mm CRT negative 


PHOTOMETRIC TEST NO- S1-1-I4IB 


Figure 3. Enlarged print of 35-mm negative from IBM 
cathode ray tube output recorder. The family of curves 
and the X-Y coordinates represent floodlight isocandle 
lines and grids spaced at 4-degree horizontal and ver- 
tical intervals. 
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is shown in Fig. 3. The isocandle lines, the label 
ling and the grid lines, including the required can 
dlepower calculations and interpolations were pro 


oo 
dues d Ith 2 seconds 


E ficiency Determination 


isocandle line was being 


While the 
plotted, the A 


beam limit 


and } 


program 


coordinate values assigned to 
were stored for use in the 
The 


points together with the grid locations and the lu 


it during the 


efficiency calculations coordinates of these 


men values for each grid square provide all the in 
formation necessary for the efficiency integration 


The summation used to obtain the total lumens 


within the beam limit line is exactly the same as the 
process used in longhand computation. Starting 
with the top left-hand grid square and proceeding 
along the row of squares, each square is searched to 
line 


beam limit 


for that 


determine if any points from the 


are in it If not, the lumen value square 


does not contribute to the beam lumens. Finally in 


the fifth grid square, first row (see Fig. 3), points 


are detected and the program shifts to the integra 


tion loop The purpose of this loop is to determine 


the per cent area of the grid square that is within 


the beam line. A simple but accurate graphical-type 


method is used to find the area. The individual grid 


square 1s divided into 10 columns and the average 


height of each column (as determined by the beam 


limit line) is multiplied by the column width. Th 


values are summed to provide the area within the 


beam The 


vrid area 


ratio of this partial area to the total 


when multiplied by the lumen value for 


the whole grid, provides the beam lumen contribu 


tion. Controls are set up so that grid squares fur 


ther to the right in the same row contribute to the 


total lumen value even if not intersected by the 


beam line. This row-by-row process continues until 
The total lu 


to provide for the right 


all squares have been accounted for 
mens multiplied by two 
side of the beam and divided by the bare lamp 
lumens gives the beam efficiency 

When run with the main data reduction and plot 
ting program, the ¢ ntire computation including the 
efficiency determination requires approximately 40 


seconds An 


input 


actual production run with magnetic 
under two 


added 
plots 


tape and output requires just 


minutes. Ineluded in the two minutes is th 


reliability of three complete isocandle line 


with separate photographs 


Floodlighting Systems Computations 


Before starting w rk on involved system eompu 


tations it is alwavs necessary to make a cheek of the 
‘complete the run on 


football 


approximate time required to 


the computer For example, consider a 


fhe IBM 704 Computer 


, 
/ redranrming 


field to be illuminated with one hundred floodlights. 
To calculate the illumination at one specific point 
the angular 


field it is know 


orientation and location of every floodlight in re- 


on the necessary to 
spect to the specific point. Interpolation of the can- 
dlepower array for each floodlight will afford the 
contribution to the light intensity at the point. Ad 
ditional computation using the generalized square 
law will provide the illumination in footeandles at 
one point from one floodlight. Certainly at least 
100 test points will be required to adequately cover 

With 100 floodlights 
necessary to make 10 


Next assume 


the area to be illuminated. 
and 100 


single point illumination calculations 


points it will be 
determinations per 
time of 10 
that 0.1 


function evaluation and 


10 trigonometric point at a 


evaluation milliseconds per 


This 


used ihh 


mininum 


function means second per point 


will be 1000 See- 
onds for the whole system. For the main program 


also assume 50 algebraic These 


manipulations 
manipulations require about 500 program steps per 
point or 5 x 10° program steps to complete the com- 
An average program step takes 9 cycles 
10-4 


puter run 
12 x 10 


seconds per step and 500 seconds to complete the 


. second access per evele or about 


program. At a bare minimum, then, the main pro 
gram plus the function evaluations would take 1500 


seconds or 25 minutes. Realize, however, that the 
results from this lengthy run reflect only the illu 
values for the initial and 


mination approximate 


floodlight aiming specifications. To go through a 
refinement process which determines aiming speci 
fications for optimum, even illumination on the 
field, many more of the same 25 minute loops would 
be required 

Many 
used in the actual system to be programmed 
of floodlight 


one side of the field is S\ mmetric with the other 


approximations are 
Only 


simplifications and 


one type is used. The installation on 
The poles on which the floodlights are mounted are 
The 10 floodlights 


mounted on crossarms at the top of each pole are 


located along a straight line 
all assumed to be located at the top center of the 
pole. Furthermore, the initial aiming and the num 
floodlights will 


Longhand tabular and graphical methods for arriv 


ber of be assumed and estimated 
ing at the required number of floodlights have been 
deseribed in earlier literature.™* 

Fig. 4 shows a typical floodlight aiming chart 
All di 


mensions are set up in respect to the origin located 


with the added grid and reference systems 


at the intersection between the vertical line at the 
left end of the field and the horizontal line running 
field 


5 provides the angular and spacial relation- 


through the poles on the near side of the 


Fig 
ships between the floodlights mounted at the pole 
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PERSPECTIVE 
view 





| POINT AT WHICH 


ld ILLUMINATION IS 


TO BE CALCULATED 
| 


Figure 5. 


lrigonometric relationships for illumination 
calculations. 


Excerpt from Fig. 4 at bottom right shows 


yp ane 


both 


the arming and 


illustrations symbol 


the 


rrid Ports 


Not 
cous 
For exam] 


grid’ point 
vertical distan 


the 


that 
address 
used for 
Lael 
ber 1; ° 


ana 


various distances 

means lateral distan 
VGPL” for the 
HAL2°’ stand for 


lines 1! I ] 


] 
‘ 0 


initial 
LAF’ 


the port 


bhie 
late 
nti be I l 

The 


at the 


umber and 2 represt 
ral 


distance at which 
Is 


eines 


following 


ali 


llumination 


ulations 
K 


floodlight 


“ure performed tO al 


rizontal tf 


Letter ana 


iv 


one svmboli 


fand o 


the same as those 1 


VGPI] 


DISA—LGP1 


nor zontal flea 


aiming angle 


the IBM ud Compute 


words are 
rhe 
num 
*‘HALI”’ 


horizontal aim 
nts the 
floodlight 


at one 


PROJECTIONS OF 
PERSPECTIVE VIEW 








AIMING POINT 














grid point | 


and the angular relationships between a 
floodlight aiming point and a grid point. 


ith AX 


WH 


vertical floodlight 
aiming angle 

WH 

vertical angular displacement from 

aiming point to the point where the 

illumination is being calculated; H 


is horizontal angular displacement 
AAA AY 
_ where d 


Ss tl 


Aul 
, where D and 

sin Hf 
PD is the distance from the floodlight 
to the point of illumination caleulations 


andlepower at H and V 


10 
D- 


Particular care had to be taken during the pro 
‘ramming to inelude test 


checks which 
tect ; 


would de 


t a zero in the denominator of any term and then 


(iough 
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Figure 6. Logical diagram for illumination calculations. 


Also The computer program proceeds see Fig. 6 to 


alternative path for the solution 
point-by-point, floodlight-by-floodlight 


provide an 


note in Fig. 6 that if the grid point is greater than make the 


22 degrees horizontally or vertically from the aim- and pole-by-pole calculations based on the flood- 


lights on one side of the field. Because of the sVim- 


ing point, the program shifts automatically to the 


next grid point. metry of the system it is possible to add in the effect 
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of the floodlights across the field by a shnple sum 
mation operation 

Once the initial illumination level has been deter 
mined it is then possible to go through a refinement 
and re-aiming process to provide even illumination 
field 


test to 


on the The optimization system uses a column 


ratio compare illumination levels between 


columns. Depending on the magnitudes of the ra 


tios, various adjustments are made in the horizontal 


f the aiming points Similar tests and 


Spa liv o 
modifications, if ne are made between rows 
The 


When the ratios meet the specified requirement, the 


essary, 


illumination calculations are then repeated 


footeandle values and the floodlichts’ onmentations 


are printed out 


Ru n 


optimiza 


Evaluation of the Sustem’s Compute) 


A complet: tion solution with 
tion loops was not attempted because of the many 
A final test 


12 minutes prior to manually 


produc 


hours of computer time it would require 
solution was run for 
halting the computer and transferring to the print 


out routine. Results at that point indicated that one 


omplete loop would be completed in about eight 


additional minutes. One complete loop here includes 
all the 


at each erid point 


aleulations required to determine illumina 


tion for the initial setting of th 


floodlights 


These results indicate that, given a complete set 


of system aiming specifications, direct illumination 
calculations can be readily handled by the IBM 704 


omputer, IHlowever, at not econom 


present, iv 1S 


ically feasible to use the program to determine and 


optimize the floodlight aiming diagrams on a day 


to dav basis In this Case, the cost of programminy 


the many different off-standard applications and 


the computer rental time exceeds the worth of the 


data obtained 
Future Lighting System Computer Programs 
With the a high-speed computer, 


the point-by-point cal 


availability of 


ulation of footeandles ap 


isest. If the system is relatively 


pears to be thie Ww 


small, or particularly non-uniform, a graphical or 


semi-graphical solution is recommended. By far the 


most promising answer is found in a different ap 


proach to the problem by treating the entire pole 


and bank of floodlights as a single projector. Tabu 


lations of several aiming arrangements that span 


the available alternatives could be easily run off on 


the computer. The optimization problem is also re 


duced to 8 or 10 variables (the pole system) rather 


than 80 or 100 variables (the floodlight system In 


fact, the pole (or floodlight bank) system tabula- 


tions could be prepared in such a manner as to af 


ford excellent opportunity for visual inspection and 


hoice of the most combination 


likely 


A bed Programming the IBM 704 Compute r 


stands, the illumination calculation 


As it 


program can be used as a tool in further research 


LOW 


Various parameters such as 
height, 


on lighting systems. 
width, 
floodlights can be manipulated and their effect on 


beam mounting and numbers of 
the over-all system evaluated. Certainly the prin- 
ciples developed in this paper can be carried over 
to other types of general lighting systems as well 


as to the visibility and seeing evaluation studies 


now being carried on in the street lighting field 
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! G. A. Horton On the first page Mr. Gough refers to ‘‘ the 


s Mr. Gough’s paper deseribes a system for 
instructive loading ‘ the automatic photometer and subse- 


nalyzing floodlighting applications which is completely 
On the fifth 


data to the preparation quent recording of ti ll on punch cards 
ing with the 12 by 12 point 


uutomatized from the collection of 
of summary reports { similar system for outdoor lumi he mentions 


is described in his second reference, while a com array of galvanometer readings This would seem to 


program for indoor luminaire test data analysis by the indicate that the photometric data is transcribed manually 


Method has been reported.! These three computer from reading a galvonometer, while my impression of the 
that it was entirely 


eoneern themselves with automatizing operations photometer used in this work was 
performed manually 1utomatie, with the readings converted from analog to 


next trend, introduced by the auth« paper, ‘ digital by means of a Fisher-Porter Digicoder and punched 
directly into punch cards 


lighting system Although 


signing 
dered in the paper are limited In photometric testing of floodlights, I have noted par 
ch as the horizontal spacings d tl imi i larly in narrow beam iat sometimes the total 


that »plicati my Wwe icieney may be more than twice the beam efficiency based 


employed, m f ! 1 light ineluded within the beam limit, defined as all light 
details concerning their inst ten per cent tl verage maximum candlepower. 

g that of prod > light a tic ppears 
li elgg mt oF producing ligt ng } 


ta ich uld Ma » I l light as there may be 


that in i ‘ the photometric exploration 


inteed performance a 


rrams have been the capabil 


ransformers= “ ion motor exploration and 
task to develo “ programs very little more 


insurmountable oml economy’ ion once the pro 
treatment might 

IES Floodlight 

erence ) pap l iat in which 
sources ie) iry " or axial 
tren T di re powe f incandescent | | floodlights. In 
comp the | } re 0 ‘ \ y narrow at the 


er methods medium llepow ‘ ) widen out con 


m extremities 


from the Ipoint 
complexity to base the 
ium candlepower 

iximum candle 

otal efficiency. 

appleation 

method using 

is method appears 

ceurate ie TIES Lumen Method? or 


Method.’*3 er that the chief objection 


‘*NEMA 


ind labor involved when 
what can 


ers is their 


Approved 
ight component on a vertical 
int than horizontal illumina 
computer method which 
determining vertical illumina 
it would be a he p in the right direction 


Since the volume of floodlighting application work is 


computers much larger than that of photometric testing, the main 


required 1 , ) ine lighting effort of utilizing computers should be along application 


ineres the qu ity ) such ecaleula lines. The detail programming is, of course, missing from 


l-outlined Even more int ing, however, the paper because of space limitations and, in addition, this 
suggestion that computation loops whi lead is sometimes considered to be proprietary information 
naire orientation for uniform nation be em 
These iterative caleulations can be employed 1. Keck, M. I irves for Floodlights,” ILLUMINATING 
ENGINEERING ) o. 3, pp. 155-161 (March 1950) 


lesign with respect to other performance 
®, IES Lighti ’ ook Edition, Illuminating Engineering 


s adaptation of the observer for particular Societe, New : ‘ g.o8 


sight, initial cost of the svsten ind maintenance , VEMA Approved Standards, National Ele« 1 Manufacturers 


Although detailed ecaleulations of this type may not Association, New York City, 1953, Standard FL6-30 


4 Zaphyr \ and Horton, G \ leulation of Utilization 


stified for each installation, the lighting designer may : 
Coefficients for Indoor Luminaires by < I ers ILLUMINATING 


ited to his spe ENGINEERING ] o. 5, pp. 236-240 (May 1958 


investigate a range of problems re 


ition and product. 3 ‘alculating ve ftici f Utilization ILLUMINATING ENGI- 
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seussions by S80! rds wtih a maximum of five separate readings per « 
ver emphasized omputer input and loader programs extract this infor 
| computer on from these data eards and transfer it to core storage 
Mr. Horton also suggests improvements in photometric 
g procedures as recommended in the TES Guide." 
ese recommendations could be easily hand 
with minor program modifications. F 
ition would, by necessity, requ 
would be handled the same 
The total efficienev could 


} 


hereney t 


ecuuse l 
percentages 
so would 
coneerned to u 1} the m 


comme! 
believe that le 

n SHARI 
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Turnpike Lighting with 
Low-Mounted Luminaires 


Low-mounted (lamp centers are 38 
inches above ground) fluorescent high- 
way installation on New Jersey Turn- 
pike using new combined reflector- 
aperture lamp. System provides broad 
horizontal light distribution, high ver- 
tical footeandle level for greater illumi- 
nation on objects in vehicle's path and 
greater ¢ trast between objects and 
road background than is possible with 
conventional overhead highway light- 
ing systems under usual driving condi- 
tions. All light output is directed be- 
low driver's eve level for maximum 


comfort and minimum glare. 
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Lighting Calculations for 


Thirty-Five Thousand Rooms 


Symmetrical Rooms of Various Proportions 


The design of a lighting system often includes a 
prediction of the average illumination on the work 
plane and the illumination and luminance distri 


butions within the room. For symmetrical luminous 


+t 


inputs in symmetrical rooms, this prediction ts 
vreatly simplified by the postulate that all spaces 
characterized by the same domance /,* exnibit iden 
tical relative illumination and luminance distribu 
tions. As pointed out by Caracciolo,’ Spencer? and 


others, the use of this geometrical parameter leads 


to caleulated luminous flux distributions which 


liffer from those values obtained by a more «d 


tailed consideration of the room geometry, that is 


a square room, a eirenular room, a lo ey finite room 


and an infinitely long room may 


ized by the same domance but the 


; 


the various surfaces of this room are 


presented by Caracciolo and Spen 


in large rooms of small &, the erro 


this postulate involving the doman 


dark rooms of large k, the differe: 


nous transfer quantities in square infinitely 


long rooms may approach fiftv pet However 


no compre hens hodv of data has been publish 


which reveals the magnitude of tl difference be 


tween luminous quantities caleulated for square 


and infinitely long rooms of the sam 


domance and 


Luminous Transfer Matrix 
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Lighting Calculations for 35,000 Rooms 


By PHILIP F. O'BRIEN 


The IBM 709 digital computer was employed 
to prepare a comprehensive table of quantities 
which specify the illumination and luminous 
emittance distributions in 35,000 rooms char- 
acterized by different geometries and reflec- 
tance distributions. Included in this paper is 
an abstract of this table describing the light- 
ing distributions in 160 rooms which represent 
a realistic range of reflectances and room 
geometries. Square and infinitely-long rooms 
of identical domance k, exhibit differences in 
luminous characteristics which are generally 
less than ten per cent. These data, based on 
a three-surface representation of the sym- 
metrical room, may be employed to obtain de- 
tailed illumination and luminous emittance 
distributions. 


realistic reflectance distributions 
In order to provide data which describes the lu 
nous conditions in square and infinitely long 
us through a wide range of domance and room- 
‘e reflectances, the nine transfer functions 


ch were recently derived by O’Brien® were 
solved using the IBM 709 digital computer.** The 
techniques used to obtain these data and some com 
ments on the use of the data to obtain distributions 


are contained in the following paragraphs 


Transfer Functions for Symmetrical Rooms 


As pointed out by O’Brien and Howard,’ the 


fundamental integral equation for flux transfer 
an be aj proximated by a matrix equation of the 


ne torm 


Excitation 
Vector 


Response 


Vector 


O’Brien 





luminous reflectance of finite areas 
A,, Ag and Ag, respectively. 

the finite-finite shape modulus; the 
fraction of diffuse flux streaming 
from finite area n which ts directly 
intercepted by finite area m 

the total average luminous emit 
tances of finite areas A,, A», and 
Ay, respectively 

interreflection 


the initial (before 


average luminous emittances of 


finite areas A,, As and Ag, respec 


tively. 


In a recent paper,* it was suggested that lighting 
analysis problems are concerned with obtaining a 
unique solution of Equation 1 for either the re 
sponse vector (L,, Le, Ls or the excitation 


vector Lei Pi. Los pe, Loa Ps 


thesis problems have as their objective the selection 


Lighting syn 


of an optimum combination of the geometry param 
eters Fa», the 
This optimum is with respect to auxiliar, 


reflectances p, and the excitation 
vector 
design criteria that may include visual, economic 
and esthetic parameters 

The luminance distribution or response vector is 
more accurately predicted by Equation 1 as the size 
or order of the 


reased, that is, the truncation e.vcor 


luminous transfer matrix is in 
associated 
with the finite difference approximation is reduced 


aus the number of finite surfaces representing the 


rABLE I — 


space is increased. Caracciolo, Dourgnon,® and oth- 
ers have advocated a three-surface approximation 
of the symmetrical room and this results in a three 
by three luminous transfer matrix. Analogue and 
digital computers may be employed for the direct 
numerical solution of Equation 1 over a range of 
geometries and reflectances, but there are certain 
advantages gained when closed-form expressions 
for the 


function of the p, F and Lo distributions. 


luminous emittances L are derived as a 
These ad- 
vantages include the identification of significant 
of the 


p/(1—p)) and the easy computation of 


groups parameters (e.g., the quantity 
luminous 
transfer quantities which may not be contained in 
existing design tables. 

Using the network representation of the three- 
symmetrical room, 


surface approximation of the 


O’Brien has recently derived the nine transfer 
functions which are a general solution to the re- 
», and Ls of Equation 1, that is, 


these nine equations define the nine elements of the 


sponse vector L,, L 
inverse of the luminous transfer matrix. The nine 
equations listed in Table I contain the parameters 


(',, Co, Cy which are defined as follows: 


Transfer Functions ef Symmetrical Rectangular Rooms. 
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where: 
pi, p2, ps = diffuse reflectances of walls, ceiling and 
floor, respectively. 

F = shape modulus from ceiling to floor; 
fraction of diffuse flux streaming from 
the ceiling which is intercepted before 
interreflection by the floor 

A,) ratio of ceiling area to the total area 

of all the walls. 
The nine equations of Table I allow the compu- 
tation of the ratio of response luminous-emittance 
That is, 


are dimen- 


L to the excitation luminous emittance Lo. 
the ratios L,/Lo,, Ly Lie. L3/ Los 
sionless measures of the average response of a finite 
surface of a room to an excitation or input flux at 
the same or another finite area in the room. For 
example, the ratio L2/Lo,; may be employed to com 
pute the average luminous emittance of the ceiling 
Le when the initial (7.¢., before interreflections 
luminous emittance of the floor Les is specified. 
When initial luminous emittances exist at several 
finite areas which form the boundary of a space, 
the principle of linear superposition may be used 


as follows to compute the total response 


Dino (Iin/ Do) + Dee ( Ln/ Loe) + Loa (1, 


Los 5 


The uses of Equation 5 and related relationships 
for lighting design are described by Boast® in his 
excellent textbook 

An inspection of Equations 2, 3, 4 and Table I 
reveals that the geometrical characteristics of the 
symmetrical room are identified by the shape mod- 
ulus F and the area ratio (Ao/A; Because k, 
1/4( Az 


display equal ratios of ceiling (or floor 


A,)), all rooms of equal domance &, also 
area to 
total wall area. However, rooms of equal k, are 
characterized by a shape modulus F which depends 
on the room proportions. For example, a squars 
room and an infinitely long room each of 4 1.0 
are represented by shape moduli F of 0.200 and 
0.236, respectively. As pointed out by Spencer,* 
the shape modulus F may be expressed as a fune 
tion of k, but the form of the function is defined 
by the room shape. An extensive tabulation of the 
shape modulus for various room shapes has been 
reported by Hamilton and Morgan.’ The clear sep- 
aration between the area ratio or k, and the shape 
modulus in the equations of Table I allows the in- 
vestigation of luminous transfer in rooms of con- 
stant k, but different room proportions. 

Another interesting feature of the transfer equa 
tions of Table I is the regular occurrence of the 
parameter p/(1—p). In all cases the luminous 
emittance ratios are directly proportional to this 
reflectance parameter rather than to the reflectance 
alone. This suggests that tables of luminous trans- 


APRIL 1960 


Lighting Calculations for 3 


fer quantities should be computed for nearly equal 
steps of the ratio p/(1—p). Existing tables con- 
form rather closely to this suggested increment in 


reflectance. 


Preparation of Tables Using IBM 709 


In order to compare square and long rooms of 
equal domance over a wide range of reflectance and 
reometry, the equations of Table I and the auxil- 
iary Equations 2, 3, and 4 were programmed for 
the IBM 709 digital computer of the University of 
California, Los Angeles. Because this computer is 
equipped with a relatively simple auxiliary ma- 
chine language (t.¢., the Fortran System) the pro- 
gram consisted mainly in transcribing these equa- 
tions into a notation which is recognized by the 
machine. Numerical values of the geometrical pa 
rameters As A, and F were recorded on punched 
ecards in 35 combinations covering the range of 
interest. As each data card containing the geo- 
metrical information was fed to the machine, the 
solution of the nine equations of Table I was in- 
itiated for 1000 combinations of wall, ceiling and 
floor reflectance. The reflectance combinations were 
generated within the machine in response to certain 
evelic incrementing instructions contained in the 
After each set of 1000 reflec- 
tance combinations for a particular pair of (As/A, 


and F 


pair of geometrical parameters Was introduced to 


computer program 
geometrical values, a data card for a new 


the machine and the operation was repeated. The 

computed values were read from the computer 

onto magnetic tape and later the taped data were 

transcribed to paper by a special tabulated machine. 
The range of parameters utilized in this problem 

Was: 

(reflectance 1.0 


domance) <= 3.0 


0.1 : p 
0.05 k, 


By means of appropriate instructions in the ma- 
chine program, the data for each room were printed 
on tabulating paper in the following format* with 
particular values chosen for example: 

L1101=3.050324 L1L02=0.532937 L1L03= 

0.566695 p38—0.50 p2—0.80 p1—0.80 

L2L01=2.131749 L2L02=1.395248 L203 

0.589201 H=2.00 D=1.00 

1.416739 L3L02—0.368251 L3L03 
1.286004 A—0.25 PF=—0.236068 


L3LO1 


where 
LALO = L, 
po 
H ratio of room height to room width. 
D = domance. 
A = ratio of ceiling area to total wall area. 





The symbols actually employed in the machine format were slightly 
different from those reported here 
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format were print 
3900 pages was re 
Note that this format is 
ix form and, in addition 
ler of transfer equations 
elements of this format 
ments of the mverse of 

x as defined in ] 

of 3.000 pages contains 15.000 
which identify the luminous re 
3,000 rooms. The time required 
the IBM 709 was about 
ated that four man-vears 


+} 


same computations w 


Square and Infinitely-Long Rooms 


Of Equal Domance 


er ratios Ln/ Lom which 
ondit in 160 pairs of square and 
equal domance have been 
original IBM table and are 
through X. The rang 


emploved 


lone rooms of 


iat re porter 


the pa 
nl t 


Tables Il through 
ight surfaces the differen 
or square and long rooms 
nt while slightly darke 
differences much greate! 
For example, the rooms 


; 
Mm ols 


; 
00 SUILILB 


As shown in Tables XI and XII, the difference 
between square and long rooms is generally quite 
small. This suggests that the concept of the domance 
is applicable through this extreme range of room 
proportions. The rather large difference between 
the square room and interflectance values is partly 
associated with the exponential approximation em 


When this ex 


ponential approximation Is removed from certain 


ploved for the shape modulus F 


values, as suggested by Spencer, this difference is 
reduced significantly. One feature of Tables II 
through X is that only exact shape moduli were 
emploved and, for this reason, the sole significant 
error is associated with the truncation effect at the 
walls, ceiling and floor. Errors associated with bot! 
the truncation effect at the floor and ceiling and 
with the approximate shape modulus are character 
istic of the existing tables based on the interflee 


tance method 


Detailed Distributions of Luminous Flux 


Although the thre: 


symmetrical room provides the average luminous 


surface representation of the 


emittances of the surfaces, the detailed illumination 
and emittance distributions can be computed using 
these average values such as listed in Tables II 
through X. The illumination at any differential 
surface element within or on the boundaries of a 
room is simply the sum of the products of the dif- 
ferential-finite shape moduli with respect to the 
surface element and the average luminous emit 
tances. For example, the illumination at location 
S on the wall of a long hallway is given by the re 


lationship 
BE, (S Pail 
where 
e illumination on the wall at 
a location S units distance from 


the ceiling 


differential-finite shape mod 


+] 


ulus; fraction of diffuse WX 


streaming from dA, which is 
directly incident on finite areas 


Ay, 1. and As, 


average luminous emittances 


respectively 


of the walls, ceiling, and floor 


respectively 


sing the numerical data for the long hallway (A 
1.0, (height /width 2.0, py O.5, pe 0.5 
P 0.5) reported in the sample IBM format con 


tained in the text above. the illumination at the 


enter of the wall is given by Equation 6 as follows 
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TABLE X — Component Floor Lighting, Lo/Lu. L 
2—Ceiling; 3—Floor; Upper Entry—Square Room; Lower Entry—Infinite Hallway. 


0.8 


0.8) (0.635 0.508 


The shape moduli used in the above numerical 
example were calculated using the relationship for 
an infinite strip as viewed from a differential sur 
face element. This computation is greatly facilitated 
Vv using a lune or infinite-strip shape modulus pro 
tractor and a scaled elevation sectional view of the 
by Centeno and 


roon in the manner outlined 


Zagustin.* 

In Table XIII the detailed distribution of lumi 
nous emittance at the wall of the infinite hallway is 
reported as computed via Equation 6. Note that the 
truncation effect causes errors near ten per cent at 
the extreme top and bottom of the wall but the 


error at the center is quite small 
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Keflectance. Subscripts: 1—Wall; 


0.7 
0.3 


TABLE XI—Comparison of Luminous Emittance Ratios 


for Square Rooms and Infinite Hallways. 


k 1.0; p 0.5; p 0.7; p 0.3. 


Square Room 

Infinite Hallway 

Interflectance Value 

Per Cent Difference Between (a) and (b) Based 
on (a). 

Per Cent Difference Between (a) and (c) Based 
on (a). 


0.199 

7.9 
21.6 
1.060 
1.062 
1.066 
+ 0.2 


0.6 


O’Brien 223 





TABLE XII — Comparison of Luminous Emittance Ra- 


tios for Square Rooms and Infinite Hallways. 


k 1.0; p 0.5; p 0.1, 

(a) Square Room 

(b) Infinite Hallway 

(ec) Interflectance Value 

(d) Per Cent Difference Between (a) and (b) Based 


0.3; p 


on (a) 
(e) Per Cent Difference Between (a) and (c) Based 


on (a) 


values of the averaut floor and 


More ac 


ceiling emittance 


urate 
may be computed using the de 
tailed distribution of wall emittance and an expres 
sion similar to Equation 6, that is, a revised illumi- 
nation at the floor and ceiling is computed as the 
sum of the produets of the shape moduli and the 
associated luminous emittances. The values of 7 
and Ls computed by this first iteration are shown 
in Table XIII to have errors less than one per cent 
Similarly, a second distribution at the wall based 
on the revised luminous emittances at the floor and 
four-surface representation of thx 


wall is reported in Table XIII 
reported in Table XIII were obtained from a recent 


ceiling and a 
The exact values 


paper by Spencer.* 
Because the luminous transfer in square and lone 


rooms of equal domance has been demonstrated to 


Exact and Approximate Distributions of 


rABLE \XIll 


Light in an Infinitely Long Hallway. 


2.0; Room Width 1.0. 
0.5, Ceiling Lighting; 


k 1.0; Room Height 
p 0.8; Ps 
Relative Distance from Ceiling. 
Three- 
Surface Per Per 
Approxi- Cent First Cent 
Exact mation Error Iteration Error 


—inita iat hh nnn 
ARART 
me ee ee ee ee ee 


s“BnAnnAADA DAS 
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be equivalent within reasonable tolerance, calula- 
tions of detailed distributions in 
finite rooms can be based on the performance of 
the equivalent infinitely long hallway. The height 
to width ratio of the equivalent infinite hallway is 


illumination 


given by the relationship 


h/w) ge 2.0 k, 


where 
h height of equivalent infinite hallway 
w width of equivalent infinite hallway 


k domance of finite room 


For example, a cubical room with a height to width 
ratio of 1.0 is represented by an infinitely long hall- 
way of (h/w)eg equal to 2.0. By this process a 
three-dimensional space is transformed to an equiv- 
alent two-dimensional space. The illumination at 
any surface element in a two-dimensional room or 
hallway can be obtained quickly by the lune pro- 
tractor of Centano and Zagustin. Briefly, the shape 
moduli for two-dimensional spaces are much more 
obtained than those for three-dimensional 


this technique the vertical 


easily 
spaces. Note that by 
dimension of a finite room is exaggerated or ex 
panded by Equation 9 to match the vertical dimen 


sion of the equivalent infinite hallway 


Conclusions 
Calculations representative of a broad range of 
room characteristics suggest that rooms with ex 


equal 


treme differences in proportion but with 


domance display transfer ratios which generally 
are not different by more than ten per cent. Lumi 


nous emittance ratios computed by a three-surface 


representation of symmetrical rooms may be em 


ployed to predict accurately the detailed illumina 


tion distributions within rooms. An iterative proc 


ess is available to reduce the truncation error to 


verv low levels. A method for the transformation 


of three-dimensional to two-dimensional problems 


is suggested as a technique to reduce the labor of 


‘computing detailed illumination and luminous 


emittance distributions. 
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DISCUSSION 


O'Brien's paper is a fine, concise 


MURRAY Mr 
holarly pieee of work The title evokes a desire to 
the contents rhe seope of such a study of 15,000 
" 


th useful results constrained to ten pages, includ 


tion, is in itself a task of no small magnitude 

however, been accomplished and represents a sig 

ontribution to our store of useful and reliable de 
imeters 

to raise two questions The first pertains to mathe 

jualities; the second is one of practical application 

uition (5) on the third page uses the symbol Ln on 


side of the equality, with apparently different mean 
ings. Persons familiar with the development will of course 
ratios as partial derivatives with respect to 


the three independent variables Lu, Lee, J 


recognize the 
Equation (5 


nav be the integral of a total differential equation J 


partial differentials; or, equatior 


the summation of components / 


transfer ratios with doublk 
be a more general and preferred form 


evmbols wer grouped in such a wav that their 


uv ¥ s retained 


LILOL, LILO®, ete 


by the IBM 709 digital computer, as 
results are not in question 

r the tabl quite interesting 
omment that tl i 1 of ii é \ « from 

per cent 

rooms 

deviation P 1 ‘ msed on a 

ermediate shade The values ar ‘ within the 
lerance of ten per cent for eng ipprox 

ecept this known error does n ywever, seem 

ination or luminanee distribu 

five per cent deviation woul 

potential benefit of Mr. O'Brien's 

the geometric extremes of room 
transfer ratios must also encom 


| intermediate room shapes, including odd-shaped 


rooms. which we most oft n eneou me thod 


nterpolation is possible, and I would like 
veloped that retain the hig 
ipproach 
suggest 
squareness, if vor For 
shape moduli " k 
from 
illways. These mod 
number ratios of length L to 
standard eight-foot room height These 
L/W vs fractional interpolation factors 
Mr. O’Brien’s values for square rooms and 
infin allways having the same domance as the actual 
room. This method would provide an approximation much 
vithin the five per cent deviation. The tables provide a 
means for obtaining very aceurate results, limited only by 


the designer’s estimate of reflectances Here is the point 


*Dent. of Water and Powe 
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upon which the most accurate method always meets diffieulty. 

The method of transformation from three-dimensional 
finite rooms to two-dimensional infinite hallways of twice the 
height is evidently a method to facilitate measurement of 
shape moduli for caleulation of detailed distribution, not an 
interpolation method for finite room average emittances 
Will Mr. O’Brien please confirm this? 

Of particular value for industrial application is the 
method outlined for obtaining detailed luminous flux dis 
tribution. The ability to proeeed directly to a point solu 
tion, from Table II through Table X and five shape moduli, 
qualifies this as a powerful practical aid to the designer. 
He can see from equation (6) the predominant surface re 
flectances, and perhaps select surface materials accordingly 

The usual room is of course complicated by furnishings 
ind equipment, such as switchboards and panels, that rep 
resent interference or partial room dividers. An adequate 
method is needed to allow for these, as well as for windows. 
Subdivision of rooms and adjustment of average reflec 
tances, or an iterative method such as Mr. O’Brien uses in 
Table XIII, are possible 


practical room situations 


approaches to provide for thes« 


rhe theory of matrices has found great application in the 
inalysis of electromagnetic fields. It is quite natural that 
it be applied to the visual spectrum, despite certain anom 
ilies which are not present in single-frequency radiation 
problems. When coupled with a powerful analytic tool such 
is the IBM 709 digital 
f 


hecome quite practical Need] av, f of us are so 


computer, simultaneous solutions 


favored 
the benefit and advancement of the Society that 
rien has such an advanced and versatile mathemati 
tool his command, and is able to apply it to practical 
luminating problems, displaying the results in a directly 
isable manner. I fully expect the data in his paper to form 
basis for closer prediction of luminance and intensity. 
Surely, among the 35,000 rooms analyzed, and with inter 


polation to multiply this number, one will always mateh 


the odd-shaped room with which we are directly coneerned 


PHILLIPS It is now clearly established that the ef 
of interreflections can be predicted with very satisfac 


hen only 


tory accuracy by the finite-difference method, even w 
three room surfaces are considered.! Professor O’Brien is to 
he congratulated on taking the logical next step and apply 
ing the method to a large range of conditions, thus providing 
the lighting designer with the most comprehensive set of 
nterreflection data { ible It is to be hoped that the 
present abstract v mplified by publication of the 
complete tables 
An interesting feature of the tables is the comparison be 
tween values for square and infinitely long rooms. Although 
s been known that the effect of room shape can be rep 
1 with close approximation by the single parameter 
legree of error introduced seems to have received 
ittention. This paper gives data for the two extremes, 
so that the maximum extent of the possible error can be seen 
However, the question then arises as to which of these two 
shapes gives the best approximation for the true value in a 
riven proportions. Some data on this 


rectangular room of vy 
I 


question are presented below 

In a room of length a and width b, and any given k,, the 
value of the ceiling-to-floor shape modulus F depends prin 
cipally on k,, but also to some extent on the ratio a/b. Ex 
mination of Tables IT to X shows that the effect of this dif 
ference is relatively greatest with high values of k, and with 


ew South Wales, New South Wales, Australia 
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TABLE A—Comparison of Luminous Emittance Ratios 
for Rooms of Various Length/Width Ratios. 


(k 1.0; p 0.3: ; 0.5; ; 0.1) 
Emit Per Emit Per Emit Per 


tance cent tance cent tance cert 


Width Ratios diff Ratios diff Ratios diff 


Length 


L L/L L./l 


extens 


[Two items seem 


ontributio 
eharact 
TABLE B Values of the Ceiling-to-Floor Shape Modu- ‘ s oF ¢ reme proportion and 1 doman 


ta eonta 


lus for Rooms of Different Proportions. 


to Dourgnon, no transformatior 


er’s data was required for the comparisor 


XT. The comparisons given here involve the 


is emittances of the various room surfaces rather 
ge illumination on the work plane. This may 


or the larger difference reported here 
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INSTALLATION AT THE CINCINNATI GAS AND ELECTRIC CO., 
CINCINNATI, OHIO 


Floodlighting a Building's Tower 


LIGHTING OBJECTIVE: To illuminate an office building's tower to produce a striking and distin 


tive nighttime appearance 


GENERAL INFORMATION: This building is located in the basin area of the citv. As a result only 


the upper portion of the building is visible from a distance. In addition, a six-floor annex limits 
visibility on two sides from the street below. Floodlighting. therefore, was limited to the vertical 
? 


surfaces on thre top three floors and to the decorative « pper roof, 


INSTALLATION: two Westinghouse CAK-14 floodlighting units, each equipped with one 400-watt 


H1LS clear mercury lamp, are mounted on each of the four sides of the cupola to illuminate the 


as show n abov e 


patina of the copper roof. Clear mercury lamps are used to bring out the blue of the patina 

Forty-eight Westinghouse CAK-14 units, ea equipped with 500-watt PS-40 incandescent 
lamps and clear lenses, are mounted on the terraces formed by the setback construction at the 15th 
floor. These units provide a uniform maintained level of 40 footcandles, vertical, around the four 
sides of the 15th floor, giving form to the building structur 

Twelve Westinghouse CAK-14 units, each equipped with one 500-watt PS-40 incandescent lamp 
and an amber color lens, are mounted at each of the four corner decorative recesses at the 13th floor 
level. Four similar floodlighting units are mounted in each of the urns located in these recesses 
The recesses are illuminated with amber light to complement the blue color of the roof 

It was possible to accomplish the aiming of the floodlighting units in one night by observing the 
results from surrounding buildings some distance away and relaying aiming instructions by walkie 


talkies 


Lighting designed by George H. Seiter, Cincinnati Gas and Electric Co., Cincinnati, O. 


Lighting data submitted by H. K. Flint, Westinghouse Electric Corp., Cincinnati, O.., 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminzting Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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On the Foundations of Goniophotometry 


I, ILLUMINATING engineering is to ad 
vance, one of the requirements will be more definite 
information on the light reflected or transmitted 
by imperfectly diffusing surfaces. Data are needed 
on pavement re flectances, reflectances of school 
room materials, reflectances of industrial tasks, and 
reflectances and transmittances of materials used in 
luminaire design 

The present goniophotometric procedures are un 
satisfactory both from a logical and from an em 
pirical point of view. Since practical surfaces cover 
the entire gamut from the perfectly specular to the 
pertectly diffuse, one would logically expect that 
the system of specification would have to be suffi 
ciently general to cover all eases. However, even 
the most recent goniophotometric studies! are based 
on a concept which is strictly applicable ouly in the 
special case of perfectly diffusing surfaces ( where 
goniophotometry itself is not required The con 
cepts of transmittance and reflectance can be ex 
tended to cover the separation of specular and dif 


fuse components which are functions of angles. The 


paper presents a logical theoretical foundation 
which is applicable to all types of surfaces 
Empirically, it should be possible to make meas 
urements on a sample which will permit the pre 
diction of its appearance when illuminated by any 
arrangement of light sources. The prevailing cus 
tom is to run off numerous goniophotometric eurves 
of the light reflected from a sample as a function 
of angle, without a rigorous analysis of exactly 
what photometric concept is being measured. Un 
fortunately, the quantity that is measured depends 
on both the characteristics of the sample being 
tested and on the illuminating and viewing system 
of the goniophotometer While these measurements 


provide a qualitative description of the ‘‘gloss’’ o 
a reflecting sample or of the ‘‘hiding power”’ of a 
transmitting sample, they do not give enough infor- 
mation to predict the appearance of the surface un 
der other illuminating and viewing arrangements 

The paper describes simple procedures by which 


goniophotometric measurements may be made which 


On the Foundations of Goniophotometry 


By DOMINA EBERLE SPENCER 
S. M. GRAY 


A method is described for extending the con- 
cepts of reflectance and transmittance to 
surfaces that cover the entire range from 
perfectly specular to perfectly diffusing. 
Whereas present goniophotometric measure- 
ments depend on both the characteristics of 
the sample and the characteristics of the 
goniophotometer, the proposed system is be- 
lieved to measure reflecting and transmitting 
characteristics of the sample, irrespective of 
details of construction of the goniophotometer. 


are independent of the exact viewing and illuminat- 
ing conditions and are characteristics of the sample 
alone. A method is given for resolving the trans 
mitted or reflected light into diffuse and specular 
components. Measurements are given for a few 


samples 


Transmittance 


Fig. 1 shows a sample of a transmitting surface, 
such as a sheet of clear glass or diffusing plastic 
The direction of the sample is specified by the unit 
normal vector N. The observer or the photoelectric 


receiver is located at point R and looks toward the 


R 
HJ6,) 


A 





dw 
se 
HY) 
Figure 1. 
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Figure 2. 


point P of the sample at an angle 6, with the nor 
mal A souree of light Is placed behind the sample 
at S. The angle of incidence of the light on the 
sample is 6s. The angle y is the angle measured in 
the plane of the sample between the two planes per 
pendicular to the sample which contain the receiver 
and the source of light. At the point P, the source 
subtends a small angle do 

The appearance* of the sample as viewed at R 
depends on the number of lumens per unit area per 
unit solid angle received in the direction PR 
through a small solid angle whose light cone con 
verges at P. Thus, the appearance of the sample as 
viewed in direction @, is specified by measuring the 
helios (brightness,* if defined in terms of a con- 
vergent light cone at the receiver), H,(@,) at point 
R in the direction RP. This quantity may be meas- 
ured by placing a Luckiesh-Taylor or a Maebeth 
meter at the point R and employing visual measure- 
ments or photoelectrically by an instrument such as 
the Spectra Spot Meter 

In the general case, the appearance of the sample 
is affected by both the geometry of the light sources 
and by Hg (@x, ¥ 
direction PS 


tirely specular, and if the sample is viewed in a 


as measured at point P in the 


Ilowever, if the transmittance is en 


transparent medium, then the appearance is inde 
pendent of the size of the light source as long as 


S, P and R lie on a straight line (or 6, @#. and 


y 7). Then for purely specular transmittance 


Hy, 


sent IES nomenclature give 

less: one in terms of a light cone w é t ‘ rom the 

ce, the other in terms of a light cone which converges the 
receiver. These two distinct definitions are vecifically equated in 
the Third Edition of the JES Lighting Ha the physi 
cal fact that they may differ by a factor of 00 or 10° in such 
important illuminating engineering applications as street lighting 
Only the concept measured in terms of the ght cone which con 


verges at the receiver is of visual significance 
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On the other hand, if the sample is perfectly dif- 


fusing, its appearance is quite independent of how 
bright the light sources are or their exact arrange- 
ment. All that matters in this case is the number 
of lumens per unit area that are incident on the 


sample. Thus, for purely diffuse transmittance rp 


He= tp cos Gs He (Os, 4) de 


— 


Here the appearance will be the same for all angles 
of view so H,» is independent of angle. The integral 
is evaluated over a hemisphere centered at P (for 
4. summed from 0 to z/2 and y from 0 to 2x 

The general case must include the extreme cases 
described by Eqs. (1) and (2), and be applicable to 
the surface which is neither perfectly diffusing nor 
perfectly specular. A formulation which appears 


to be of sufficient generality to cover all cases iS 


‘| [ On: 6s, W) COs 6 


dw + tg (Or) Hg (On, x 


Ilere, it is assumed that the sample may be viewed 
in an attenuating medium® with attenuation coeffi- 
cient a at distance /pz from the sample. In general 
the diffuse transmittance rp is a function of the 
three angles 6z, 6s, and y. The specular transmit- 
tance ry is a function of only one angle 6. For a 
perfectly specular surface rp 0. For a perfectly 


diffusing surface rx, 0 and rp constant 

To discover a method of resolving the diffuse and 
specular components of transmittance, consider a 
single source of light which subtends the small solid 
angle » at P and appears uniform as viewed from 


P. Then, from Eq. (3 


COS Op 


Now measure (H»/Hsx 


‘ession of small solid angles. 


as a function of » for a sue- 
In the limit as » be 
omes very small the curve approaches a straight 


) 


line as shown in Fig. 2. The intercept of the straight 


line with the vertical axis is rs. The slope of the 
straight line is (cos @p/2) rp. 

In order to resolve the specular and diffuse com 
ponents at the specular angle three conditions must 
be satisfied : 

1) The source of light must appear uniform as 
viewed by sample and receiver. 

2) The diameter of the uniform source of light 
must be variable. 

3) For most accurate determination of the spec- 
ular transmittance as weil as simplest form of equa- 
tions, the source must be large enough to fill the 


entire field of view of the receiver. 
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The procedure may perhaps be more easily vis 
ualized if outlined in terms of photocell readings 
and distances to be measured in an actual labora 
tory situation. For simplicity, consider the case of 


normal ineidence. Fig. 3. A source NS of radius re¢ 


vhich appears uniform as viewed from P and R 


es the samplk A photocell placed at R 
reads Ds. lumens per unit area when the source is 
viewed directly and D, lumens per unit area when 
the sample is in place. The distance from source to 
Then elementary photometrics shows 


sali ple Is 


that Ea here reduces to 


the ratio of the two photocell read 
values of source radius ry gives the 
ation on specular and diffuse trans 
normal incidence. The result is inde 
aperture radius ry and of its 
ell provided the field of view 
entirely filled by the source The 
ust be reduced sufficiently so that this 
satished if Eq ) is to be equival nt 
Extension the procedure to othe 
idence is obvious 
al with non-specular angles, the pro 
uch simpler. If @ @., or Y mr then 
specular mponent For laborator\ 


becomes 


H 
He (@s.u 


irements on the laboratory arrange 


mst appear uniform as Vir 
sample and receiver 
The field of view of the receiver must be 


sufficiently to exclude all of the soure: 


} 


approaches 6, and ~ approaches x, the ra 
the aperture of the photocell will have to b 
ed or the radius of the source will have to be 


down that this condition is satisfied 


Reflectance 
procedures mav be 
ffuse reflectances 


place 


; , . } 
mendations of Grontwphotome fry 





Figure 3. 


The experimental procedures are exactly as in the 
ise of transmitting surfaces and need not be re 
peated here 


Example 

In the photometric laboratories at Sylvania, an 
Xtensive program of goniophotometric measure 
ments of transmittance and reflectance is antici- 
pated. By placing suitable apertures in front of a 
large uniform source, we find that the necessary 
variation of solid angle can be introduced. The 
goniophotometer* was loaned to Sylvania for use in 
this research. Future papers are expected to give 
extensive data on many types of samples 

Here, a single example is sufficient to illustrate 
the novel features of the new method of resolving 
As in Eqs. (4 


there is a linear relation between the dif 


specular and diffuse components 
and ’ 
fuse and specular components of transmittance at a 


‘ 


viven angle of incidence. For simplicity abbreviate 


in the form 


Ilere v is varied when the solid angle subtended by 
the source is changed, while y is the resulting rela- 
tive photocell reading. Fig. 5 and Table I show the 
results obtained at normal incidence with three 


samples ot glass 


Sample 1 (one side acid frosted 
Sample 2 (one side sand blasted 


Sample 3 (two sides sand blasted 


The curves of y versus + are not linear but mav be 








Figure 4, 
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TABLE lL. 


y 


Sample | Sample 2 Sample 3 


639 i7¢ 


approximated by straight lines in the limit as z ap 
proaches zero. As plotted in Fig. 5, the slope of this 
straight line is the diffuse transmittance rp. Th 
intercept obtained by extrapolating the data to zero 
or to 2 0 


solid angle is the specular transmit 


tance. For these three samples, all of which look 


like good diffusing glasses, the specular component 
is small in magnitude compared to the diffuse com 
In fact, 


ponent, as shown in Table I or Sample 3 


the specular component is zero (to the accuracy of 


the photometric measurements). However, this does 
not mean that the contribution of the specular con 

ponent to the appearance when one looks throug! 
negligible. For, as is 


at normal incidence is 


‘vident from Eq. (3) or (4), the coefficient mul 
tiplying rs is hundreds or thousands times greate1 
than that of rp for small sources. Thus, neglect of 
the specular component is not justified 

At first glance, it may be surprising to see diffuse 
transmittances greater than 1. A little thought will 
show, however, that there is no reason why diffuss 
transmittance should not exceed unity for some 
angles, provided that it drops below unity at others 
The only limitation is that the number of lumens 
cannot exceed the 


transmitted through a sample 


number incident on it. But the light transmitted 
can be distributed in an arbitrary angular pattern 
with high peaks near the specular angle. 
Measurements such as shown in Fig. 5 for a 
variety of source sizes should be made at each spec- 
ular angle. From these, values of specular and 
diffuse reflectance at specular angles are readily 
calculated. At non-specular angles only a single 
measurement is needed. Here the new restriction is 
that care must be taken to eliminate completely any 
specular component by sufficiently restricting the 


aperture of the receiver. 


Conclusions 
The paper has presented a method of measuring 
both diffuse and specular reflectances and trans- 
mittances of any sample. The novel feature is that 
a series of measurements is made for various sizes 
of source at each specular angle. These permit the 
caleulation of both diffuse and specular quantities. 
A uniform source of variable diameter is required. 
Care must be exercised in design of equipment so 

that (1 
9 


the receiver at specular angles or (2 


the source fills the entire field of view of 
the source 
is excluded from the field of view of the receiver at 
non-specular angles. 

The next step in this research should be the meas- 
urement of diffuse and specular components for a 
wide range of materials of importance in illuminat- 
ing engineering. If diffuse and specular reflec- 
tances were available for luminous ceiling diffusors, 
an exact treatment could be given of permissible 
lamp arrangements for uniformity. The nebulous 
concept of hiding power could be put on a rational 
basis. Measurement of specular and diffuse reflec- 
tances of reflecting materials used in controlled 


fluorescent equipment would permit an exact pre- 





Figure 5. 
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diction of the light spilled above the theoretical cut 
off plane and a more exact treatment of the distri 
light to th 


of reflected glare from books, desks, writing pape! 


lose luminaire 


bution of The problem 


and drafting materials awaits an exact treatment 
refle tances ot such 


will be 


intil specular and diffuse mate 


be measured. Then it possible to 


t the eff any combination of luminaires 


downlights to luminous ceilings. Design of 
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juires a knowledge of the 


ular and diffuse re 
aterials L, 
is utili rel to grazing angles that 
based 


sper 


f] tances oO 


»w-mounted 


fluore scent 


design on diffuse r tance is meaningless 


Other extensions that should be made include the 


study of polarization and color. Complete informa 


mm requires two sets of measurement polar 


| 
m parallel and perpendicular to the sample 


Specular and diffuse con 


with 


Za 
ponents may also differ in 
olor, the 
th 


largely 


specular component depending more on 


olor of the source, the diffuse component being 


determi olor o 


f the sample 
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itial 


onent 


line is zero and 
Have 


to 


intercept of the 
specular angle. 
been made 
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of viewing. As 


The convenience 
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the two, measurements i 
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sufficient if there is 1 wcular transmission or reflection 
However, since there is often specular-type transmission or 
reflection for conditions other than 4s wr and 
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po (Or; Os, ¥ It may have peaks at any angle whatsoever 


We have, however, assumed that the surface of the sample 


is sufliciently well-defined so that any specular reflection oc 
6s and y m. As Messrs. Nimeroff and 
point out, there is the poss bility that the surface 


1 regular structure which will produce true specu 


‘perfect! t 


ions at other angles. To cover this contingency 
then refer to this term as fundamental Eqs. (3) and (7) may be generalized to 
transn é , ett ne would be direc form 


franamilt 


Equation 3 dies ! P a surface 
inder a given set of cor : an considered 


to consist of two parts, o1 scattered light from the 
l and one « on-scattered ight from the 
source. The term « wi scattered light is shown to 


be the illumination : ve surface times a factor. For all 


ngles except @s rd v w this is the only term sines 
r 0. Thus the actual brightness is shown to be the Illu 
mination Brightness Factor. This is precisely the prin 


ciple that has been presented in the work that the authors 
' 


the idea of directional transmittance or reflectances 
specify the direction angles 


should be ll and the 


recei' ould be small. With an instru In the generalzed form, we retain the fundamental charac 


; teristic that a se one ‘ slw 
ment meeting these recul ene can pet ot of the 2 ristie that the diffuse component is proportional to H»sdw 


~~ while the specular component is proportional to Hs alone 


red information rightness pattern at a 


known illuminatior . Throughout, it is assumed that the size of the sample meas 
The special case rror or non-seattering surfac« ured is large compared to surface irregularities. 
requires special ; ie wicheein Meas Wiel aie Refer nee to the Middleton and Mungal paper, for ex 
special proced : imnecessarily complicated For imple, does not indicate whether this generalization is re 

ie men ? Riese tin inten tn On enibenen quired. Their maxima for snow are not exactly at the specu 
r by a small source lar angle However, as the authors do not distinguish be 
seen through the medium tween diffuse and specular components, it 1s impossible to 
tell whether these maxima are of a diffuse or specular na 


or 


ture. This is an interesting topic for further research 


The ultimate limit in the precision with which pp and ps 
Ilumit ean be determined is not ascertained in our paper. The data 
problems involving actual given are meant to be illustrative rather than definitive. The 
almost but not quite number of experimental points required is not necessarily 
se of mirror or nor large, but should certainly be arranged in such a way that 
true the straight line is determined as accurately as possibl 


This, too, is a topic for further study. 

Experimental work is also needed to demonstrate that the 
specular and diffuse quantities are truly independent of 
details of construction of the goniophotometer and that veri 


fiable results are obtained by superposition as indicated in 
sarticular! appre . . - . - . 
pene Sere Eqs. (3) and (7). We hope to undertake such work in the 
comments of Messrs . 
1 near future 
m loug The which we have genera! eae . . . e 
- om oe rhe discussion of Professor Finch is rather confused. He 
coneepts , | | . » reflectance she ld ° 
ce EEE seems to have missed entirely the fundamental idea of the 
reflected light cor on ° 9 
paper The econece pt of brightness factor cannot be correctly 
the 1 ber of . ° 
oe — ipplied in any practical eases except those in which the 
The coefficient 


fi, 


specular component is entirely absent 
ne ctance For the use of rs and TD, should they become available, 

is inde be referred to Eq 3) and, if he does not under 
iar reflectance stand the concepts involved, to an introductory text on light 
her component of the re . 


ing ealeulations (for example, Chapters I, ITI and IV of 


bright the source is T 
rig h ol : ind Lighting Design by Moon and Spencer 


the source may be . . 
, , Professor Finch suggests that we may not be familiar 


ular reflectance of a 
ms of Eqs. 3 and 
proper expres 


1 


with the tee hnique s employed in his recent goniophotometric 
studies. It is an interesting coincidence that the research 
issistant responsible for a major part of the laboratory 
work in Professor Finch’s paper is now working on gonio 
photometry at Sylvania. Through him, we feel that we are 
ery familiar with Finch’s techniques. It is also interesting 

note that Finch’s former assistant is now convinced of 


deficiencies of the concept of brightness factor. 
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(Questions & A nswers 


on Light Sources 


The IES Light Sources Committee under the chairmanships 
of E. H. Salter and H. A. Anderson has prepared these 
answers to questions concerning light sources. Readers are 
invited to submit similar questions of general interest to 


be considered for publication. 


Questions should be sent 


to the Light Sources Committee, care of LES Headquarters. 


Question: An electrical contractor in Victoria, 
B. C., reported that he and several other contractors 
have been experiencing unexplained loading effects 
on fluorescent circuits. For example, he states that 
a fluorescent cireuit fused at 15 amperes with 1000 
watts or less connected load, when energized, will 
often rupture a 15-ampere fuse and, furthermore, 
the rigid conduit used for the circuit actually gets 
hot. The Provincial electric wiring code limits the 
amperes but 
The city 


ampere load on such circuits to 12 
frequently this is found to be inadequate 
wiring inspector reported frequent installations of 
this nature which have developed these character- 
It would appear that this effect could be 


eaused by the use of low power factor ballasts re- 


isties 


sulting in heavy inductive current in the circuit, 
resulting in fuse rupturing. However, this does not 
explain the heating effect in the conduit with stand- 
ard No. 14 B&S gauge copper wire, 
ealled for by the code 


the minimum 


Answer: The first and most likely cause of fuss 
failure in a situation of this kind is the possi 
bility of low power factor ballasts. There is also 
the possibility that the original current calculations 
were based on lamp watts and assumed 100 per cent 
power factor. Since all high power factor ballasts 
operate somewhere between 90 per cent leading and 
90 per cent lagging, this could lead to an error in 
current calculations of as much as 15 to 20 per cent 

Another possibility is that there is some initial 
surge above normal operating current. Power factor 
corrected ballasts with a capacitor across the pri 
mary or an extended part of the primary winding 
ean attain momentary high currents due to capaci 
tor charging. Such high currents added to the line 
from several ballasts could blow quick-acting fuses 
With most ballasts the duration of this surge is 


APRIL 1960 


about one cycle. If very fast acting fuses are 
involved or if longer surges occur, this may con- 
tribute to the fuse failure. 

If three-phase circuits are involved there is a 
third currents 
building up to nearly equal line current. This 


would contribute to conduit heating, particularly 


possibility of harmonie neutral 


if neutral wire were not as large as the others, but 
should not affect line fuses. This third harmonic 
would contribute to copper loss as well as the minor 
inductive heating of the conduit itself. 

A final possibility is that some lamps rectify, that 
is, pass current every other half cyele during the 
starting phase. With older lamps, the duration of 
this reetifying condition may be so long that the 
increased line current which usually results may 


cause the fuse failure 


Question: A number of hospital operating rooms 
have been equipped with fluorescent lighting that 
is either too ‘‘warm’’ or too ‘‘eold.’’ In conse- 
quence, it may be difficult to judge the patient’s 
color and condition. Could you tell me or refer me 
to sources that list the color temperature of various 
fluorescent lamps as well as filament lamps and 
tell me which of the former are recommended for 
correct color balance in operating rooms and other 


hospital areas? 


Answer: So far, incandescent luminaires with spe- 
cially-designed optical control features have been 
found most satisfactory for operating rooms. They 
give the best color rendition to skin and wound 
tissue. If fluorescent lamps are used for general 
lighting, the recommended color is cool white de- 
luxe. Where possible, all lighting in adjacent rooms 
should use the same color in order to have the 


doctors and other personnel adapted to it. 
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Here and There with IES Members 


IES Sections and Chapters and other lighting industry 
groups in 12 cities played host, during January and Feb- 
ruary, to a traveling show of light sources which included 
some 400 sources introduced in the past ten vears. Alston 
Rodgers of the General Electric Lighting Institute in Nela 


Park and Chairman of IES Lighting Education Commit- 


IES First Vice-President R. G. Slauer spoke about the 
research activities of the Society at the Tar Heel Section 
meeting at Duke University on Feb. 23, The meeting. 
held in co-ordination with Engineering Week, was at- 
tended by numerous student guests as well as [IES mem- 
bers. Pictured with Mr. Slauer (left) are Cecil L. Can- 


non, Rov Palmer and Llew Cordle. 














tee. was the traveling showman. At table with Mr. Rodgers 
(standing) as he addressed Utah Chapter on Feb. 9 in Salt 
Lake City are, left to right in photo at left: William A. 
Huckins Jr.; Homer Shaw, Section Chairman, and D. R. 
Dyrenforth. At right, Mr. Rodgers explains quartz-lamp 


demonstration at Southern California Section meeting. 


Recipient of 1959 Citation of Chicage Light- 
ing Institute, awarded for the purpose of giv- 
ing public recognition to outstanding achieve- 
ment in the advancement of the science and 
art of illumination in the Chicago area, was 
J. Chalmers O'Brien. The Citation was pre- 
sented to Mr. O’Brien for energetic leadership 
in the fostering, design and installation of the 
new Chicago State Street lighting, “the most 
spectacular street lighting system in the world.” 
Shown with Mr. O’Brien (right) is Arthur E. 
Swedenborg, director of the Institute and vice- 
president, Benjamin Division of Thomas In- 
dustries, Inc., Des Plaines, UL. 


Technical publication weleomed as IES Sustaining Mem- 
ber. Arthur L. Rice, Jr. executive vice-president of Tech- 
nical Publishing Co. (left), presents Sustaining Member 
eheck to John J. McLaughlin, Chicago Section, as evidence 
of support and interest in lighting research and work of 
IES. Thomas E. Hanson (right), editor of company’s pub- 


lication, Plant Engineering. witnesses transaction. 
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Status of Current Researches Presented peace sees: 
Third IERI Symposium, Washington, D.C. wre for disability glare. Basis, fos 


iccuracy 
es show ing 


Footeandle 
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ers battled th 
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Roadway Lighting—How Much, Under 
What Conditions? Documentation of 
this study by Benjamin S. Pritehard at 


H. Riehard B Kk we Ohio 
ompleted 


Stats 


versity, whis 


pected t and roadwa 


lighting engineers with a basis for speci 


fying the re« | level of illuminatior 


for a variety of roadway lighting condi 
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tions In 
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detail the met! 
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mentation and numerous factors involved 
Using the Blackwell Visual Task Evalu 
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R. C. Bradley Harry Helson 
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Photo at left: Dr. L. C. Mead, President of 


speaker at dinner session, March 3. In center, honored at 


dinner, 
Trustees; H. M. Sharp and Ward Harrison, Past-Presidents 


te 


Sight 


right: 


Through Fog 


these 


A. 


F. 


Wakefield, 


of IES; L. C. Mead. 


rufts University, 


IERI Kaufman, Technical 


Chairman, 


preferred 


Visual Acuity and Visual Aberrations— 


research pre 


in interesting 


Mrs. O. Mortenson 


Blackwe 
IS1OT 


ere started 


ire continuing 


medical professior 
rned with 
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iges 


non 


nvstagmus, 


other visual 


it they will 


iriances among 
studies 


Mrs. 


prog 


norms, especially. hoped, in 


deterioration of older eyes. 


the 


Blackwell’s presentation indicates 


ress in detecting factors involved in re- 


duction of visual acuity. She hopes to 


extend her work soon to less handicapped 


people 


Variation in Field of Vision wnder high 
‘ i problem being 


levels of light is : 
Dr. Robert N. 
ssor of Psychology 


f Rochester (N. \¥ 


ind low 


studied by Boynton, Asso 
ind Opties, 


His 


eiate Profs 


University o 


IERI and Technical Director, IES. 


At podium, C. L. Crouch, Secretary, 
Photo at right, John E. 


Assistant, IES, who tape-recorded the 


Symposium Proceedings. 
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Discomfort Glare in Practice, \y 
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ference in Pittsburgh September. 
Some interesting preliminary conclusions, 
Mr. Allphin, 


vary tremendously 
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indicating that people 
in their response to discomfort glare, and 
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ILLUMINATING ENGINEERING 





Costs a /itt/e more 
.»»gives MUCH more 


To have fixture BALLASTS that wear this Certification CBM 
emblem may cost a little more, than for non-certified 


ballasts ... but you get MUCH more. 

More and better materials in the ballast itself... more C E Ru ry is D 
copper, more steel, and more protective and corrective 

devices . . . and more inspections, finer workmanship . . . 

to assure the user “‘tops”’ in fluorescent performance. 

Perhaps this extra value is why an ever increasing number of 

ballast users find that specified CBM performance. . . checked 

and certified by ETL... is well worth having. 





Get the full story: Write for a copy of ‘‘How to protect your lighting investment”, 
CERTIFIED BALLAST MANUFACTURERS, 2112 Keith Building, Cleveland 15, Ohio. 


Participation in CBM is open to any manufacturer who wishes to qualify. 
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Holophane is to be congratulated 


ATLAS POWDER COMPANY 
expresses high satisfaction with 
their new lighting system. When 
Atlas designed the relighting of their 
Central Engineering Department, 
Holophane Specification No.7559-cC 
showed how to provide 170 foot- 


candies maintained illumination. 





ATLAS PowDER COMPANY 


Wiemix~c ron Op, DeLawanrtr 


November 13, 1959 


Mr. C. C. Keller 
Holophane Company, Inc. 
342 Madison Avenue 
New York 17, New York 
a 
Dear Mr. Keller Central Engineering Dept., Atlas Powder Company 
Instolled by Hatzel and Buehler, Inc 


We have completed the installation of the Holophane 
designated as 6404-04, in our 


Fluorescent Lighting System, 
The maintained illumination 


Central Engineering Department. 
level is 170 foot candles. 
The entir 
The installation has proved very satisfactory from e Holophane organization—particu- 
the visual comfort and the illumination level. The graceful larly the engineers and craftsmen responsible 
styline lends itself beautifully to our surroundings with for th 1 | 
e€ development of Holoflux units — is 


particular reference to the shallowness of the unit. 


gratified to acknowledge the plaudits from 


Holophane is to be congratulated in designing such 


mechanical and electrical angle. With the 
ballasts mounted at far sides and opposite corners, it cere endeavor spurs greater effort and f F 
uriner 


provides cooler and safer operation together with a better 
weight distribution with respect to installation. accomplishment. 


Atlas Powder Company... Recognition of sin- 


a unit from the 


The unit is constructed in such a manner that all 
parts are readily accessible from an installation and maintenance 
> t. t is our opinion that we cannot offer an) 
pico tee pats te a suggestion in order to make this a HOLOPHANE COMPANY, INC. 
better unit. Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 
Very truly yours, THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO. TORONTO 18. ONT 


ATLAS POWDER COMPANY 


CENTRAL ENGINEERING DEPARTMENI 
TECHNICAL SERV. SECTION 


R. G. RUDROW, MANAGER 
ELECTRICAL GROUP 








RGR: ms 


HOLOFLUX®™—Recessed 2 Foot Wide Luminaire 
featuring PRISMALUME® Prismatic Acrylic Plastic) 


N 

al ay — with prismatic border; in four foot 
ails. conten imvous runs Distinctive design integrates 
4 porary interiors Prismatic construct: 

vides highest? utilization of light minimum ot a pro 





WINNERS in the first round of IES’s new Applied Lighting Competition, Irene 
Covington, center (Class 1), and H. E. Pritchard, right (Class I1), of the Missis- 
L. Bell, Missis- 


sippi Chapter are happy recipients of first-prize checks from E. 


sippi Chapter ALC Chairman. 


by other LERI 
Re flected 


Glare 


Fall Publication Scheduled 
For Science Encyclopedia 


Glare from Large Area Sources 
IERI 


jointly by ( 


this, earrie: ’ The MeGraw-Hill Book 


project ) udv 


Bradley, Corne 


University and +. Hopkinson, of the 


huilding Station in England, 


Mr. Bradley. Their hed t hn velemetiie 


t 


on this project sched ibes is the largest 


ition in the next issue of ‘ ! | pubh l ‘ indertaken in 


the Symposium he outlined their contain over 


procedures nd detailed their tech 2000 selen 


uating glare from large 


May, 1960 IE 


Among the other speakers at this most 


niques ‘for eval 


area sources See was coor 


groul consulting 


significant Symposium, not directly de itors, i i specialist in one of the 


scribing IERI projects, was Eric Pawley, 2 ds covered by the encyclopedia, in 


Research Seeretary of the American In mathematies, engineering, physi 


of Architec ind a new member ‘ el iwriculture, conservation, 
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science and space technology Edi 


tor in-Chief for the project was William 


(rouse, working under the general diree 


tion of an Editorial Advisory Board com 


posed of le ling scientists and engineers, 


Management Seminar 
For Engineers 


lo meet the need for the development 


ial skills in technical person 
The 


Univer 


1iministrative positions, 
ite I niversity, 
a seminar 

Mana‘ 
°4 to July 29. The s« 


Willi 


will conduct 


and Development 
ment from July 

er the direction of 
issociate professor of 1 wiustt 

Z includes in it8 program 
orkshop sessions on such top 
velopment of d \istrative 
je of management, leadcr- 


, communication, training 


idditional program in 
ind tuition charges should he 
Education 
The Pennsylvai l 


Park, Pa. 


Continuing 


Third Division Formed 
Under NEMA Reorganization Plan 


with the recent reorganization 
the membership of tl 
cal Manufacturers Asso 
ifacturers of generation, 
distribution equipment 
formation of the third 
NEMA 
prised of the 
tor, Hydraulic 7 sine, 
Pole and Transmission 
Materials, 


lurbine 


ssion and 
nounced the 
ision within the frame- 
The Division is con 
Lighting 
Devices, 
Switchgear 


Construction i 


d Gas rransformer, 
Transformer, High Voltage In- 
nd Eleetrical Measuring 


Ions 


Equ:> 


NEMA 
Planning 


de veloped the 


Bartlett, a member of th 
Governors and of the 
which 


leading to the reorganization 


recom- 


\ssociation, was elected chairman 


new Division. 


Decorators’ Lighting Symposium 
at Chicago Lighting Institute 


Reeognizing the increasing 


importance 
the role of estheties in lighting design 


and the need for greater communication 


between lighting engineers and interior 


designers, the 


Chicago Lighting Institute 


and the American Institute of Decorators 
Decorators’ 


March 22, 


ikers at the 


co-sponsored a Lighting 
posium on 
meeting, represc! 


field 


ind decorating 


ed on page 
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SEEN at a recent meeting of the Eastern Pennsylvania Section, left to right, 
front row: J. Henry Bicher, Secretary-Treasurer; Richard A. Rewnolds, Section 
Chairman; Richard C. Hamsher, Vice-Chairman. Back row: R. J. Mott and 
R. H. Kerchmar, Board of Managers; P. H. Hildebrand, speaker; C. D. Shirley, 
Boyd Wagner; P. H, Stanley; R. W. Knight; H. B. Koch, Jr... and Roy McCarter. 
Mr. Hildebrand reported highlights of the CIE Congress, held in Brussels, Bel- 


gium, last June. 


Golden Gate Success Formula— 
Panel Discussion Programs 

MIT Plans Seminar on 

High Speed Photography 


ted 
derated 


ed Lighting & 


oneerned acousties 


Engineers; 


msultant in architectural 


James Hahn, architectural 


t, Welton Becket & Associate 


Previous meetings were devoted to dis 
cussions on principles and criteria for 
school lighting as applied to advanced 
educational institutions, plastics in re 
spect to luminous ceilings and the fire 
and electrical codes applicable to the use 


of plastics in luminous ceilings. 


Le Chapitre de Quebec 
Presente Cours d’Eclairage 


The Quebee Chapter, one of the two 
French speaking Chapters of IES (St. 
Maurice Valley is the other), recently 
conducted a French language course in 
lighting design. This course, the continu 
ition of a program started last year in 
the fundamentals of illumination, em 
phasized the practical application of 
lighting techniques. 

Classes met for six weekly two-hour ses 
sions at the Faculte des Science de ]’Uni 
versite Laval with the following pro 
gram 
7 Mare—La vue et l'éclairage—Dr. Jacques 

DeSerres, optometriste et Les caractéristiques 

de la lumiére—Gerald Dunnigan, Northern 

Electric Co 


14 mare—L'éeclairage des bureaux ille 
Labrecque, Holophane Co 
mars—L'éclairage des 


va Ingénieur conse 
28 mare —L éclairage les magasins 
Watters, Quebe Power Ce 
4 avril—L'éclairage des industries 
Montcalm, Powerlite Devices, In 
11 arri-—Lamiére et architecture 
Talbot, architects 
Gerald Dunnigan, Quebe« 


Chairman, directed the eours« 


Decrease Reported in 
Engineering Enrollments 
For the second Successli\ y “ur the vl 
rollments in accredited engineering col 
leges in the United States have decreased 
i the fall of 1959, 240,063 students were 
ristered in engineering schools, 
’ 4 per cent from 195 
from 1957. 
hese decreases were 
i enrollme 
10.9 per ex 
1959 period. In 1959, engin: 
d for onls 
popu 
gh of 8.4 per ce 
statistics, rel ‘ February 
American Society fo ngineering 
ition, were compiled by h US 
f Edueation in ve f 154 
engineering schools. The survey is con 
lucted each year under the joint spon 
sorship of the ASEE and the Office of 
Education and ineludes all colleges hav 
ing one or more engineering curricula 
accredited by the Engineers Council for 
Professional Development 
Although undergraduate enrollments 
have declined, the number of advanced 
degree students increased in 1959, with 
6 per cent more master’s candidates and 
18.4 per cent more doctoral candidates as 


Continued on page 17A) 
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Here's the latest idea in continuous lighted ceilings... 


sprinkler operating temperature. Installing them with 


It’s in the new Union Carbide building on New York's 
Park Avenue. The light-diffusing panels of Bakerr 
Brand rigid vinyl sheets are supported by stainless 
steel runners that are part of the ventilating and cool- 
ing systems and also serve to anchor the movable wall 
partitions. 

Today, you can get Bake.rre rigid vinyl sheets that 
are practically immune to the cracking that raises the 
cost of installing and maintaining continuous lighted 
ceilings. That's because these sheets are formulated 
and fabricated especially for light diffusion. They are 
expected to last for years without yellowing in stand- 
ard installations, 

They're self-extinguishing, but the installation can 
be designed so they'll soften and fall out before the 


“Bakelite” is a registered trade-mark of Union Carbide Corporation 


baffles or laminating with special sound-deadening 
material gives them good acoustical properties. Costs 
can be cut because much thinner sheets can be used 
than for other types of diffusers. 

There are many other things to !ook for in BAKELITE 
rigid sheets for continuous lighted and luminous ceil- 
ings. If you're not getting them all, write for facts, lit- 
erature and a list of suppliers, Dept. DM-81K. Union 
Carbide Plastics Company, 
Division of Union Carbide 
Corporation, 30 East 42nd 
Street, New York 17, N. Y. 
In Canada; Union Carbide 
Canada Ltd., Toronto, Ont. 


UNION, 
CARBIDE 











Sola Ballast Catalog Number 670-130 3 
for two 96-inch or 72-inch 1500ma rapid start lamps 


Sola Ballast Catalog Number 650-110 
for two F96T21 or two F72T12 425ma slimline lamps 


Sola Ballast Catalog Number 670-109 
for two F40T 12 430ma rapid start lamps 


Cool thinking results in family of 
Sola ‘‘upside-down” fluorescent ballasts 


One of the major problems in modern fluorescent lighting is the problem 

of ballast heating in an operating fixture. Well ahead of other major ballast 
manufacturer’. Sola engineers started thinking cool and designing cool in 
terms of in-fixture ballast performance. 


Here’s the latest of their new ideas in ballasts—the components are mounted 
upside down in the case. The fiber insulator is removed from its conventional 
position on the mounting surface and put beneath the label surface where it can’t trap 
heat inside the ballast case. 

The new design permits normal core and coil heat to be quickly conducted away 
by the fixture housing and also puts extra space between the capacitor and the 
core and coil to extend capacitor life. The result is a ballast that works more 
efficiently, lasts longer, and provides full light output over its rated life—premium 
performance at no extra cost, proved by repeated in-fixture ballast testing. 

Now three Sola ballasts with upside-down insides are available. Manufacturers 
of quality lighting fixtures, as well as specifiers and users, have been quick to 
recognize the good sense of the idea—just as they were with other Sola 
innovations such as the constant-wattage circuit and the series-sequence circuit 
which are now industry standards. 

The cool thinking that resulted in these new ballasts is typical of Sola’s 
comprehensive engineering approach in designing quality products. At Sola, it goes 
on all the time. Look to Sola when you want ballasts that will help quality fluorescent 
fixtures deliver all the light that’s engineered into their lamps. . . that will give 
coolest possible in-fixture performance . .. that will live up to their own rated life. 

Consult your Sola lighting representative for complete information on Sola 
products—request literature on “upside down”’ ballasts, 


Write for Bulletin 3D-FL. 


S O LA B P Sola Manufactures: Constant Voltage Transformers, Regu/ated DC Power Suppiies, 


Constant Wattage Mercury Lamp Transformers and Fivorescent Lamp Ballasts 


SOLA ELECTRIC CO. [C 1 A Division of Basic Products Corporation 
4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © In Canada, Sola Electric (Canada) Lid. 377 Evans Avenue, Toronto 18, Ontarie 
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new 1960 RLM 


Specifications Book 


Brings you New and Upward Revised Standards 


id U ... remember this important fact, this new Edition 


pur 
pu 


Q” 
t 
gor Q*” 


? 
\ 
yor" 


ese TWIN QOQ's to Industrial Lighting 
Success guaranteed with all lighting 
equipment bearing the RLM Label. And 
again for 1960, there are new and rev 
STANDARDS! They include: New Specs 
for 1500 MA HIGH MOUNTING FLUORESCENT units. 
Semi-Direct Porcelain Enameled and Aluminum units. 
e GROUNDING of all component parts. « CONTINUITY 
OF GROUNDING throughout a continuous row. e SILVER 
PLATED CONTACTS in all “rapid start” units.e NEW SYN- 
THETIC ENAMEL Specification for component parts cover 
(1) 


are 


Se d 


rust inhibiting undercoating (2) adhesion (3) hardness. 


Suite 8234. 326 W. Madison 
RLM STANDARDS INSTITUTE, Inc. Chieago 6, 11 
i send free full inforr New 1960 Ff dition of j 
{ the RLM SPECIFICATIONS BOOK. (Please write name, 


company and a Idress im margin be low ) j 


mahon im lu ng the 


Leseseseses 
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Announcement emphasizes that RLM Specifications 
for industrial lighting units are not fixed Standards. 
They are Quality Standards that advance with the 
Industry and the Science of Illumination. 


RLM Standards are Product 
Quality and Lighting Quality 
Standards for Industrial Lighting 
Equipment. They are moving 
standards—they move upward 
with each advance in the art of 
illumination and with the tech- 
nological advances for manufac- 
ture. That’s why we have annual 
editions of the RLM STANDARDS 
SPECIFICATIONS BOOK. That's 
why the 1960 Edition, now off 
the press, should be in the hands 
of all who buy or specify lighting 
—and its quality specifications 
should be known to all makers 
and sellers of industrial lighting 
equipment. For your complimen- 
tary copy, mail the coupon today. 
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compared 
figures Col 
etleet wi 
schools 

rhis report o1 
was compiled by 
the Higher 
the U.S. Office o 


Henry H 


education 


Edueatio istics 
ition and Dr 


Armsby. chief for 


Office of 


engineering 
in the Eduecation’s 
Division of Higher Edueation The ful 
was published in the February 15 
Journal of En necrina Edi 
Amer 


Education 


report 
of th 


issuc 


cation, monthly publication of the 


ican Society for Engineering 


Advanced Lighting Techniques 
Subject of N. Y. Section Course 


Following the completion of their fall 


course in the fundamentals of illumina 


tion, the New York Section of IES is 


offering an opportunity for those schooled 


lighting techniques to inereas« 


in basic 


their know edge oO l imination T he ten 


design of commercial 


week course in the 


lighting installations with 


ind industrial 
rt 


emphasi ym curren ighting 
March 7 


trends 


Edward 


Gluck, Co 


vhit ™ 
ghuting 
Brooklyn, ‘ irriculum 


Task Committee Named 
To Study IES Geography 


In response to growing 
comprehens 
President Joe B 
bruary 
meeting 
lerritoria 


mittes 
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ee 


CHEDULED 


Execut Committee 


April 20, 1960—Counci 


Meeting I ninating Engineering Society 


Memphis, Tenn 


Central—South 
Hotel Pea 


April 21-22, 


Negiona!l Cor 


1960— South 
astern ference, IES 
Tenn 

1960—Southwestern Regional 


Robert Drisco Hotel, Cor 


body, Memphis 
April 25.26, 
Conference, IES 
Texas 


1960—American Institute of 


District 


pus Christi 


April 27-29, 
Electrica 


Meetir M 


Engineers Great ikes 


waukee, Wis 


April 28-29, 1960—Inter-Mountain Regional 


Conference IES, Mountain Shadows Resort 


Scottsdale Ariz 

May 1-5, 1960 — |! 

S r Meeting, LaSalle Hote 
May 1-5, 1960—National Association of 


al Dist itor sllas, Texas 


May 2-4, 1960—American | 
tr Y neera Northe terr 
tegiona 


May 3-5, 1960— 
t r IES Hote 


H 1, Calif 
May 9-10, 1960—I tegiona 


LS Benjan Hote 


May 10-12, 1960—<American Institute of 
I trical Engineers Farm Electrification 


ence Sheraton-Fontenel!l Hotel, Omaha, 


May 12-13, 1960—Mi 


IES Sheraton 


iwestern 
erence Martir 
May 12-14, 1960—, 


Sherator bHlote Dallas Te 


1960—Great 


IES, Hote 


May 16-17, 


‘ nference 


May 22-26, 1960—Natior 


May 23-26, 1960—Des 


t 1 ork 


June, 1960—~ 


June 6-8, 1960—Ei 

wun ‘ ation. At 

June 8-9, 1960—Northeaster 

r ES Wentwor 
NH 

June 8-11, 1960— 


June 10-26, 1960 


City ¢ seun New 


June 12-15, 1560—A: 
ng, Refrigerating and A 


n Regiona 


June 13-14, 1960—Canad i 
nce I D Halifax, N. § 


ES, Nova Scotian Hotel 


iminating 
r. Mem 
as 


June 16, 1960—( 


Institute 


June 19-24, 1960—American 
Electr t Meeting 


al Engine Summer Genera 


Atlant City N. J 


June 20-24, 1960—<Americar 
Engineering Education, Anr 


due University, Lafa 


June 27-29, 1960—Canad 
iation, Annual Convention 
Murray Bay, Quebe P. Q 
1960— American 
ers fi General 
Calif 


Institute of 


August 8-12, 
I Meeting 


Electrical Engir 


( te Hote 


August 22-24, 1960—N atio: 

Maintenance Contrac 

vention, Milwaukee nt M 

meetings are open to I 

6-16, 1960—Producti 

Navy Pier, Chicago, 1) 
10-18, 1960—PElectrica Livir 
ork Coliseum, New York, N. ¥ 


Lighting 


September 


neering Show 


September 
Ne 


September 11-16, 1960—!] iinating Engi 
National Te a! Confer 


Hotel, Pittsburgh, Pa 


neering Society 


Penn-Sherator 


September 21-23, 1960—American Society of 
Me ar il Engineers American Institute of 
Belle 


ers Pe er Conference 


idelphia, Pa 


September 28-30, 1960—Canadian Electrica! 
Manufacturers Assoc Sheraton-Brock 


rte Niagara Falls, 


lation 


Ont. 


October, 1960—Amer I ety for Eng 
neering Education, Anr - of 
Midwest Ss 


auk W 


7 


October 5-7, 1960—Inter: 
Elect al Leagues Anr 


dent Hotel, Kansas ( 


1960— Am: 
rs, | 


Ml 


October 9-14, 
ectr Engines 


‘ 1 
i 


October 13-15, 


\ i Meeting, S 


1960—<)pt 

merset H 

October 15-20, 1960—Anm« 
ectr Engineers Fa 


\ 
\ 


October 16-22, 1960—s, 
tur ar Television Eng 
Convention. Sher » Par 
October 19, 1960—s 
nee! Tooling for t P 
N. ¥ 
October 23-27, 1960—Nat 
October 25-27, 1966—Amer 
Ass ation, Natio Confe 
Sheraton-Atlantic Hotel, N 


November 14-18, 1960 


inufacturers Ass tion 


l'raymore Hotel, Atlantic City 


November 27-December 2, 1960 
Ss ty of Mechanical I 
Meeting, Statler-Hilton Hote New 


American 
Annual 
N. Y 


York 


November 29, 1960—<Amer 


Astoria Hote Ne York, N. ¥ 
1961 


l nr 


January 24-27, -_>- 
' ' rs Ir 1 
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MEMBERS of the Electrical Club of Montreal who were hosts to IES President 
Joe Browder at a joint meeting of the Club and the Montreal Section of TES, 
left to right, front row: Joe Page, Southern Canada Power Co.; G. H. Gaherty, 
Montreal Engineering; Mr. Browder; John Shepherd, Montreal Section Chair- 
Back row: Joe 
Director of LES; Fred Patterson, Secretary-Manager, Electrical Club; Bill Massie. 
Munderloh & Co.; R. N. Coke, Quebee Hydro-Electric; Eric Bushel, Steel Co. of 


Canada; Len Van Duzer, Peerless Electric Co. 


man: Leo Roy, Quebee Hydro-Electric Commission. Thomas, 


Two New Chapters Chartered 
In Louisville, Ky.; Moncton, N. B 


Montreal Electrical Club 
Host to IES President Browder 


several 


to participate in the new 


ment so that the 


Other speakers at this residential meeting 
ineluded L. J. 
Eleetrie Co. distriet engineer; Miss Mar 


Adams, Canadian General 


garet Lidstone, home lighting specialist 


with the Canadian G-E Lighting Institute 
in Toronto and Bernard Monaghan, Peer 


less Eleetrie Co 


EE! Announces Revision of 
Lighting Demonstration Catalog 


The Commercial Lighting Committee of 


the Edison Electric Institute has recently 


completed revision of their ‘*Catalog 


of Lighting Demonstration and Exhibit 


Materials.”’ Designed to aid in the plan 


ning of effective lighting demonstrations, 
the catalog includes illustrations and de 
scriptions of various materials useful in 
group demonstrations. In most cases the 
italog materials can be rented or pur 


chased EEI, but 


formation and detailed drawings of many 


from dimensional in 


of the items, permit the potential user to 
onstruct his own equipment 

Price of the eatalog to EEL member 
companies is $2.00; to non-member and 
foreign companies, $3.00, Orders should 
be sent to EEI Sales Division, 750 Third 
New York 17, N. ¥ 


\venue, 


Fellowships Offered for 
Engineering Design Center 


Highly 


qualified graduate students in 


engineering disciplines eivil, 
ectrical, mechanical, chemical and metal 
irgical—will be offered the opportunity 
Engineering 
Tech 


recent 


Institute of 


Design Center at Case 


nology, Cleveland iccording to a 


nnouncement by Dr. James B. Restwick. 


Direetor of the Center 


The Design Center is an inter depart 


ental research and development labora 


oneerned with complex systems in 


wide variety of physical elk 


| 


electrical, mechanical, pneumatic 


l hvdraulie often in combination with 


elements. Several iboratories 


Case will beeome ar of the 


issoeinte 


others will 
gn projects 


Design teams are formed to est 


progran oO research and/or develop 


creative performance of 


ich individual may be enhanced. Teams 


re composed of i project supervisor 


from the professional 


iltvy member 


epartment design associate, project 


Engineering Design Fellows, 


issistants, 


technical 


hnieal assistants 


Engineering Design Fellows, who 


the main body of the design t 


indidates for Ph.D. or M.S. degree 


eams, 
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Sylvania controlled fiuorescents win contract to light 
Panama Canal’s famed Gaillard Cut! 


In the Panama Canal’s critical Gaillard 
Cut, other lighting systems tested re- 
flected on the water, blinding ship pilots 
who strained to see the banks. 
Sylvania beat competition by lighting 
the banks, not the water! With low 
mounting, sharp definition—no reflec- 
tions! Pilots can see perfectly. Now at 
last, in the Gaillard Cut, ships can pass 
in the night! 

Sylvania used VHO Reflector power 
tubes, 8 feet long, delivering the great- 
est reflected brightness of any fluores- 
cent made! Standing 65 feet apart in 


SYLY. 


Sylvania-developed CFR (Controlled 
Fluorescent Reflectance) mounts, they 
throw an unbroken white wall of light 
up the embankments. 


This is just one more example of how 
Sylvania lighting engineers work to 
give you superior lighting at lowest 
possible TCL (Total Cost of Lighting), 
which means cost of lamp plus power 
plus maintenance. As a result Sylvania 
gives every user an exclusive Light In- 
surance Policy guaranteeing more light 
at lower cost than other brands—or your 
money back! 


Sylvania-developed VHO-CFR system used in Panama 
Canal, also on airfields, billboards, in industry. 


. + . 


The Panama Canal Co. enjoys this insur- 
ance. Do you? Call your Sylvania repre- 
sentative, or write us: Sylvania Lighting 
Products, a Division of Sylvania Electric 
Products Inc., 60 Boston St., Salem, Mass. 
in Canada: Sylvania Electric (Canada) Ltd., 
P.O. Box 1190, Station “O,” Montreal 9. 


NIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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FIBERGLAS POLARIZING 


— ‘ . . om 


CHICAGO, i. Continental Illinois National Bank & Trust 
Co. of Chicago. Architect: Graham, Anderson, Probst and White. Fixture 
Manufacturer: Lighting Dynamics, Inc. Electrical Engineer: Samuel R 


Lewis & Associates 


PHILADELPHIA, Pa. Lewis Tower Building. 


Architects Magaziner, and Jack Press, Jr. Designer 
Decorator: Wanda Norstrom. Fixture Manufacturer: Lithonia Lighting 


Products Co 


Louis & Henry 


The Fiberglas* Polarizing Light Panel, developed, pro- 
duced and sold nationally by Owens-Corning Fiberglas after 
a thorough test marketing period, is now being used suc- 
cessfully by many of the country’s leading fluorescent fix- 
ture manufacturers. It is now establishing itself as the 
modern, attractive way to increase lighting effectiveness. 

A few of many successful installations are shown above. 


TETERBORO, N. Be Bendix Aviation Company. 


Engineer/ Designer: Stanley R. Bessler with cooperation of Fred 
DeAngelis, Plant Engineer. Fixture Manufacturer: Sylvania Electric 
Products, Inc. 


NEW ORLEANS, La. Roosevelt Hotel, Sutton’s Linen 


Shop. Designer/Decorator: J. M. Ber, New Orleans, in conjunction 
with New Orleans Public Service Lighting Division. Fixture Manu- 


facturer: Luminous Ceilings, Inc 


Fiberglas Polarizing Light Panels provide for high levels 
of illumination, evenly distributed, glare-controlled light in 
a single panel which attractively complements all ceiling 
treatments. 

Fiberglas Polarizing Light Panels combine the two most 
desirable properties in lighting—the cut-off of direct glare, 
which up to now has been accomplished by a lens or 
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LIGHT PANELS 
NOW PROVED-IN-USE! 


UPPER DARBY, Pa. Liberty Real Estate Bank PITTSBURGH, Pa. Pittsburgh Airport Air Traffic 
Computer Room: Electronic Engineer, Hugh McEvoy. Fixture Manu- 


Architect: George M. Ewing Co. Fixture Manufacturer: Keystone Elec- 
facturer: Sylvania Electric Products, Inc. 


tric Mfg. Co. Lighting Engineer: Francs A. Tahner 





BOSTON, Mass. Travelers Insurance Co. Building. MARIETTA, Ga. Lockheed Aircraft Corp., Georgia 


Architects: Kahn & Jacobs. Fixture Manufacturer: Sylvania Electric Division Plant. Architect: Aeck & Associates. Fixture Manufacturer: 


Products, Inc. Electrical Engineer: Jaros, Baum & Bolles. Day-Brite Lighting, Inc. Electrical Engineer: Walter H. West & 


Associates. 


louver, and the reduction of reflected glare that was previ- 


ously made possible by a diffuser. OWENS-CORNING 
<nseusiigdtnsabnimeenend. ete 


For complete descriptive literature, write: ) T B EK R G | wAN ~ 


Owens-Corning Fiberglas Corporation, 
Dept. 227-D, 717 Fifth Avenue, New York 22, N.Y. 


*T.M. (Reg. U.S. Pat. Off.) 0-C.F. Corp. 


APRIL 1960 21A 





Willard C. Brown 


Comprehensive Education Program 
Conducted by Florida Section 


Willard C. Brown Retires 
With G-E for 40 Years 
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1s Career 


Mr. Graves 
prominent lighting 
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1ES Technical Forum to Study 
Application of Research Findings 


vers in the Parliams 
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Revere Outdoor Lighting Report 


Lighting a city street 


The Problem: To illuminate a wide 
city street uniformly across the total width 
with high-level light, thus providing fast- 
moving traffic with utmost visibility for safety. 


The Solution: Revere Endoval Lumi- 
naires with 400-watt mercury lamps were 
mounted at 10° tilt on both sides of the wide 
street, staggered. Distribution pattern selected 
was I.E.S. Type III which provided uniform 
light across the entire width of the street, 
giving the high visibility desired for safe, 
smooth traffic flow. There is adequate spill 
light to illuminate sidewalks and parked cars. 
Endovals mount horizontally if desired. 


No. 2200 Series 
Endoval Luminaire 





The Problem: To provide high night- 
visibility for a large shopping center parking 
lot for ease and safety in driving, parking, 
and locating parked cars, and to make the 
shopping center more inviting 


The Solution: High-level, uniform 
lighting was achieved with 187 Revere 72- 

inch diameter Ultra-Lites, mounted 34 feet 

above grade. They use four E-H1 400-watt 

mercury lamps each, positioned for widest 

coverage and highest illumination level. No. 5442 Ulira-Lite 
Ultra-Lites throw square light patterns which 

overlap to eliminate “dark spots” and to build 

up light values in fringe areas. 





Lighting a flight line 


The Problem: To illuminate the wide 
expanse of a flight line so that routine aircraft 
operations could be carried on at night with 
complete convenience and safety 


The Solution: To light the broad flight 

line intensely and uniformly, 1800 Revere 

Alzak Aluminum Enclosed Floodlights were 

used. They were mounted on thirty 80-foot 

poles, each pole having two banks of 30 flood- 

lights. Each bank has 12 wide-beam flood- 

lights (No. 4211-P) and 18 narrow-beam No. 4200 
floodlights (No. 4216-P). with 1500-watt P.S. Series Floodlight 
52 clear, general-service lamps. 


Write for Revere’s complete catalog of outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 


In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Ultra-Lux...distinctive style and performance 


in ultra-shallow two or four-lamp units 


Send for brochure GARCY LIGHTING tiis‘tiston : cuicaco 47 wumols 
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Products 
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The Engineering Institute of Canada 
has announced the election of George Me- 
Kinstry Dick, M.E.I.C., of Sherbrook« 
Montreal, Que 
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responsible for developing 

lighting applications and will lee 

m these subjects before technical 

society groups. Mr. Zahour will make his 

PANELISTS who sparked lively discussion on “The Ambiguous Instruction” at °"¢e &t Lamp Division headquarters in 
a recent meeting of the Edmonton Section, left to right: Ewart Haacke, manu- 
facturer’s representative for J. A. Wilson Lighting and Display Co.; Neil Long- 
son, Northwestern Utilities; Ron Grantham, panel moderator; Al Robertson, 


Crowther McKay & Associates, consultants; Ridge Young, electrical contractor. 
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PLANNING for the Southeastern-South Central Regional Conference, to be held 
in Memphis, Tenn., April 21 and 22, Glenn MeMullen (left) and Charles 
Hooper, members of the host Mid-South Chapter, visit Edison Park, one of 
Memphis’ points of interest for LIES members who will attend the Conference. 
On the conference technical program are talks on high frequency lighting, the 
quartz lamp and the problem of “bland environments.” 


ILLUMINATING ENGINEERING 





LASTING QUALITY 
for your CLIENTS! 

























Smooth, uninterrupted lines — free of 


bolts, hinges and all visible alelaeh Aelia 


Interlocking door frame provides pos 


tive light seal 


Framed in the ceiling by a narrow meta 


eYelale! 


Maximum illuminated areas, softly dif 


fused fllumination 


Easily installed with time-saving mounting 

brackéts,*double-fast screws 

S228 sur basic’ types fit 101 ceiling systems 
+ iiseltisererr ~ 

Your choice of 12 shield ng media 

.Wrelllel ell -MisMmelsl-telale MA aetnaeleli ale tisk 

Asti eMuliieeehamiclM@llltiiceli-1>iaeliellere 


folate Mt oldie MIT Mmeh Mm iilliilaae hime) ol-t-\elelule Li 
Troffers 


IM, Sruthonaft SPEEDOMATIC TROFFERS 


’ J ih odtoning by Smithenaft -Aweritws fiat YLvorencen lighting 
| LIGHTING 


CHELSEA 50, MASSACHUSETTS 














FEATURING THE MOST COMPLETE 
LINE OF QUALITY EXTRUDED 
PLASTICS FOR LIGHTING... 

including KEG Prismatic Lens Panels 







QUALITY PLASTICS f& 
LIGHTING 











sk . LITE 
=> PRISMATic 
LENS PANEis 


GED Ptastics, inc # 


HIGH RIDGE MoO. — XENIA OHI9 





) PLASTICS, INC. 


PIONEERED ENGINEERING FOR SUCCESSFUL EXTRUSIONS 


Lighting Catalog from 


FEATURING THE MOST COMPLETE 
PLASTIC CATALOGING SYSTEM 

AND HELPS FOR ARCHITECTS, 
ENGINEERS AND LIGHTING SPECIALISTS 


eveaity PLasrics 
FOR LIGHTING 


New from K-S-H 
indexi 
stem for your 


s 
files including AIA 
File Numbers. 





ENCLOSED 
AND 
Two COLOR 
SHAPES 


ity of K-S-H sat 
sion methods. 
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PLASTIC 
PRISMATIC 


LENS FPANELS 





KOLG | 


FACTS ABOUT 
K-LITE 
PRISMATIC 
LENS PANELS 
The advantages of 
K-S-H extruded 
jastic prismatic 


ens panels are 
clearly illustrated. 


€5P 


PROPERTIES 
CHART 


Handy, convenient 
properties chart 
ives all technical 


sional stability for 
all types of plas- 
tics. 
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PANEL AREA 
ey 
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and accurately de- 
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lighting job. 


REPRESENTATION IN: 
ATLANTA * CHICAGO + DAYTON 
DETROIT * GRAND RAPIDS «+ IN 
DIANAPOLIS « LOS ANGELES 
MILWAUKEE «+ ST. LOUIS + SALEM 
(MASS.) * SAN FRANCISCO 


Export: 
ROLDAN PRODUCTS 


K-S-H PLASTICS, INC. 
High Ridge, Missouri, Dept. 1E-60 


Please send more information regarding your new complete 
cataloging system 


Please have your Js nagy ntative call on our firm. We need 
immediate expert advice on fluorescent lighting lens panels. 
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Home Office 


HIGH RIDGE, MISSOURI Company 





Plents In 
High Ridge, Missouri 
and Xenia, Ohio 


Address 








City Zone —______ State 











This Bank Gets a Public Relations Bonus 
For Its Lighting Equipment Money 


When a bank's customers become vocal in their appreciation of INSTALLATION 
. , . z , City Trust Company, Bridgeport, Connecticut 
the new lighting, that’s good public relations. When the bank itself ENGINEERING CONSULTANT 
} Clark Lighting Services, Waterbury, Connecticut 
, ELECTRICAL CONTRACTOR 
Eastern Electrical Construction Company, Bridgeport, Connecticut 
. , DISTRICT SALES ENGINEER FOR 
ation Most IMPpPressive 1s the | order LITECONTROL CORPORATION 
‘ Horold R. Young, 6 Pratt Street, Rocky Hill, Connecticut 


is pleased by both the lighting and customer response, that’s goo 
' 
siness 
This is a remo le 
of the luminous ceilit g which has an upwar | slope of 40° giving AREA: Banking Area and Public Areo 
CELING HEIGHT, 24’-6” 


PLENUM DEPTH: 2’-6” 


calling attention to the detail i handsome frieze adjacent LUMINOUS CEILING 
\ , 1] . x 4° white enamel finished aluminum louvers, ¥%" cube on 
fore at { ntensit the Tellers’ € age 1s now 100 alumiaum inverted T-bars. 40 watt Rapid Start Lomps, 
24” on centers, mounted on Kindorf channel 


a picture frame or lumensional ettect* a handsome choice for 


pl 


} ail ; 
If esire intensity can De INTENSITY: On Tellers’ Cages, 100 foot-candles i» ser 
between existing rows. The 
equipment provides 45° shielding crosswise and lengthwise while 


ftusing the working plan th lig! Light in weight, aluminum 


vers save on installation expense and reluce the weaheot he TET TR COR TIR OL: 


ghting system 


For semilar result t tar rd, « saving equipment, specify ° ,, , . 


Litecontrol 
KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 


36 Pleasant Street, Watertown 72, Massachusetts 


’ ) 


DESIGNERS. EN NEE c TURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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TWO QUESTIONS: 


1. Who'll throw out the first baseball at Griffith Stadium in 1962? 


2. How many fluorescent lamps (installed this month) will your customers 
throw out by opening day, 1962? 


As for question number one, traditionally the President 
opens the baseball season in Washington by tossing out 
the first ball. Who he'll be, we don’t know. Sorry! 

But we do know something about question number two 
If a customer installs General Electric Fluorescents this 
month, about 99% of them will still be going strong when th 
1962 season opens! That's because G-E Lamps are built and 
tested to give far fewer early burnouts. Records show that, on 


> 


the average, G-E Lamp users will have between 1-2% burnouts 
after two years of single shift, or daytime, service. So, there 
are fewer work interruptions, fewer expensive, One-at-a-time 
lamp replacements. And the lighting level stays higher, 


longer because of G-E improvements 





G-E Lamps can save your customers money. Whether they 
use 40-watt, high output or slimlines, there’s a G-E Money 
Saver Lamp that’s just right for the job. And even bigger 
savings if they install a new system with G-E Power Groove® 
Lamps—the most powerful fluorescent they can buy. Ask 
your G-E Lamp representative for expert lighting advice— 
or write: General Electric Co., Large Lamp Dept. C-017, 


Nela Park, Cleveland 12, Ohio. 


Progress ls Our Most /mportant Product 


GENERAL @@ ELECTRIC 


General Electric... where bright ideas become better lamps 
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OMFORT 
ONDITIONING. 





Comfort Conditioning . . . with Light and Air. . . is 
the result of the combined research and engineering 
know-how of Day-Brite Lighting, Inc. and the Bar- 
ber-Colman Company. 





The successful blending of these two prime comfort 
factors, provides the much needed solution to a 
growing problem in interior design . . . the competi- 
tion between acoustical material, air distribution, 
and lighting elements. 


Trim, functional design, combined with the finest in 
comfort lighting and air distribution. 


Two basic sizes, 12” x 48” and 24” x 48” ...a 
wide choice of lighting enclosures . . . louvers, plas- 
tic, glass... supply or return... compatible with 
all basic ceiling systems. 


Units can be used individually or in combination with 
lighting fixtures equipped with matching enclosing 
elements. 


BARBER 4 
OL MAR DAY: BRITE 


BARBER-COLMAN COMPANY DAY-BRITE LIGHTING, INC 


ROCKFORD, ILLINOIS ST. LOUIS, MO., SANTA CLARA, CAL 


TWO GREAT NAMES IN ENGINEERED LIGHTING AND AIR DISTRIBUTION 
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Air passes through separate chamber completely isolated from 
fluorescent lamps. Stabilized light output... Unequalled. in-service 
performance ...No reduction in luminous area. 

For complete selection and application data, write today for your copy of the new 
YESS lolol Me olelo) Mam @oluhiclam @oleleliilolalliale Mo di2amm ai° alms ale MeL Day-Brite Lighting 
Inc., 6260 N. Broadway, St. Louis 15, Mo. or Barber-Colman Co.; Dept. B, 1101 


Rock Street, Rockford, Illinois 





"Patent No. 2564334 


other 


patents pending 
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give soft, pleasant diffusion 
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Recor ended applications for Alba-Lite include areas 
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eception rooms and sales areas where 
slaved 
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S s Department, 61 Crystal St.. Corning. N.Y 


y] CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 





COMMITTEES 
1959-1960 


All President, 
subject to approval of the Counci Except as 
provided in the Constitution, appointments ter 
minate at the of the first Council 
of the fo'lowing administration. The 
each indicated 


the 


committees are appointed by 


time meeting 


of 


scope 


committee is 


1B 
A Standing, General 

except Board of Fellows 
and Medal 


of 
Committees 
4 


President, ex-offi member 
and Task 
joard of 


Award Committee 


e Browder 10 


omination 


) 


Vice 


auer President, ex-officio member 
of all Technica ommittees, (by appointment) 


STANDING COMMITTEES 
COUNCII 
of the 


EXECUTIVE—To 


Society 


the affairs 


onduct 


between Coun meetings 


J. B 


Browder 
Marietta 


Chairn 


N.W 


an, 
Atlanta 


Georgia 


St Ga 


Chambers Lowell 


P 


Dean R. G. Slauer 


OF FELLOWS—To eva 


for 


BOARD 


y of candidates transfer 


to pro 


according I 


Allphir Chair 


man 
Salem, Ma 


ss 


Leland H 
Bruce 

George P. Wakefic 

FINANCE—To 


fir vr 


ana 
to the Cx 


sion of the 


to 


direct 
of the 


have superv 


ancial rs Society and present 
its financial 


the 
and 


in an annual report on 


mendations 
of m 
To 


make recon 
the 
if 

for approva 
new (< 


ndition 


0 
nvestment neys 


appropriations prepare 


submit ater 


the first iget of 


Max 


GENERAL BOARD OF EXAMINERS—To 
rate the of all 


to ele 


invest 
applicants for ad 
t or reject app 
Associate Member and 
h to the 
ommendations t the 


transfer 


qualifications 
mission to membershify 
the grade of 
Member, to report suc 
to make 


regarding 


for 
Student 


Co 


canta 
action 
inci and rec 
applications for 
to the grade f Member 
and for transfer t 
Member Emeritus 


H. E. D'Andrade 


o 
Counc 
tion 
Member, 


or 
Retired 


grade of 


ele oO 


or 


o the 


Electric 
¥ 


General 
York, N 


Chairmar 


Lexington Ave., New 


Svend W. Bruun Taylor Barr 
PAPERS—T\ 
technical papers 
presentation 
Soc 


and 
discussions 


procure, review approve all 


thereof, for 
Conferences of the 


and 
before National! 
iety 

Floyd W 


2000 


Sell, Detroit Edison 


Mich 


an, The 
Detroit 


Chairn 


Co Second Ave 


APRIL 1960 


B. 8 
tric Mfe 
F. ¢ 
James 

( M. ¢ 
H. F 
Kurt 


0. B 


Bensor 


Cox 


itler 


V 


Des 


Davidson 
Franck 


Goldsmith 


R 


sreckenridge 


Ss 


PUBLICATIONS—To 
review and approval of all mate 


proc 
rial 
than 


Committee 


of 


ferences 
and 


Du 
I 


urement 
for the publications of 


technical 


for 


mittee 


blication 


responsible 


Society 
Counci 
R. M 
Corp 


RK. W 


Co.. Nela 


Brooks 


Technical 
( I 4 


responsibility 


fo 


spec 


it 411 


Berlon 
I I 


Residential 


} het 


Zabel 
Bloomfield 


Morris 


, 


Chairmar 


Park 
‘ Amick 


papers approved 
presentation 
the 
reports 


Society 


the 


management 
ific 


x 


of 


N 


Vice 


Chassaing 


Ne 


€ 


son 


{ 


Data Sheets 


ck 


Chairmar 
Ave 


Bulwer 


Cooper 


Johnson 


itliam 
Hamel 
Leon T 
T.c 
A 


treor 


Ss 


Sargent 
G Trosper 
ge 
Wiseman 


responsib 


be e 
the 
by 
at 

their 
which 


and 
for 


only 


it 


diting 
the 


printing 
publi 


eptions may be 


Westing 
J 

rman 
12 


" 

and 

George 
Flovd 


Warne 


Da 
St. Lou 
Vernon 
Anthor 


Data Sheets 


Meehan 


\ 


211 


S 


B 


Chairn 


road St 


GENERAL COMMITTEES 


ADVANCE P 


of 


a 


7 


cat 


the 


n 


d finar 


endations 


on 
ce 


ALLIED 
petit 


APPLIED 

ourage 

tions and 

accordans 
inci 

a. ¢ 

& Display 


(nt 


the 


Secretary 


t 


Mitche 


LANNING—To st 


Sox 


Box 


an 


n 


i 


LIGHTING 
d assist 


te 


W ilson 


“A 


onduc 
Nation 


th 


procedures 


-) 


4 


Chairman, J. A 


iy the 


lety its ope 
ivities 
and 


re 


1 struct 


our 


Ariz 


Phoer 


airman 
2591 
General 
12, Ohio 

I r. Kicht 
William M.¢ 
Edward Ramt 


Russell 


\ 


COMPETITION—To 


: and regiona 
national 
nical ( 


approves 


Wilson 


Lakeshore Road 
Harry Ne s 


Joseph Thomas 


Society 
the 
National 


Shall 


ations 


ation 


membership 


nference 


1 


Griffith 


Johnson 


Wakefield 


for the 
other 
Papers 
Con 


discussions 


have 
also be 
and busi 
of the 


ade by 


will 


1m 


ong range 


pre 
assi 


to make 


en 
competi 


competition 


in 
by the 
Lighting 


Toronto 


BOARD OF NOMINATION—To prepare a nomi 
nation ticket containing the names of those who 
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RETIREMENT PENSION PLAN 
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LaMpPps (SMALI 
Mortensen, General Electr 
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handsome 
easy-to-clean 
Alumalite finish 


reading lamp 
on swivel 


retractable 
heavy duty lamp 


Centron-10 


TV and radio 


antenna leads 


provisions for dual telephone 
nurse call systems receptacle 
such as Executone 


provisions for 
oxygen & vacuum 
systems 





convenience 


outlet 


THERE IS NO OTHER SYSTEM LIKE IT! 














These fluorescent lamps may look alike... 
but only the Westinghouse Lamp has six 


size proven to give more efficient lighting. 


Despite similar appearance and ratings, these fluorescent 
lamps are nol the same. One is a better lamp—and a 
better buy—because it’s the only fluorescent lamp with 
all 6 advances described below. That lamp is made by 
Westinghouse. It costs you no more than any other 
leading brand—but it will give you years of trouble- 
free, efficient lighting. 

1. MORE EFFICIENT PHOSPHORS—A special Westinghouse 
process selects Ultralume™ phosphor particles of a 


2. BRIGHTER END TO END—Lead wires are platec -vith 
super-hard Chrome Vanadium to make sure Westing- 
house tubes stay bright, end to end. 


3. BUILT-IN “SHOCK ABSORBERS”—Specially designed West- 
inghouse anodes act as buffers to cushion the terrific 
shock of electron bombardment and improve lamp life. 


4. “RAINCOATS” FOR RELIABLE STARTING — Silicone “raincoats” 
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important advances that make it a better buy! 


disperse moisture which can collect on exterior surfaces 
and prevent lamps from starting. 


5. MIXED GASES — Westinghouse uses a precise mixture of 
certain rare gases, under exact pressure, to improve the 
light output. 

6. TRIPLE-COILED ELECTRODES — To protect electrodesfrom the 


sudden electron bombardment when the lanip is first turn- 
ed on. Emission material is quickly heated, fully protected. 


Regardless of the type or wattage of fluorescent lamps 
you buy, you will get better value, more light for your 
money, and longer, trouble-free service if you specify 
and insist on Westinghouse fluorescent lamps. 
Westinghouse makes a complete line, from tiny 4-watt 
lamps for instrument lighting to the giant 96-inch 
Super-Hi™ Lamps for store, street, and factory light- 
ing. Contact your authorized Westinghouse lamp 
agent or nearest Westinghouse sales office. 





you CAN BE SURE...1F ITS \ Vesti 


WESTINGHOUSE LAMP DIVISION, Westinghouse Electric Corporation, 


ghouse 


Bloomfield, N. J, 
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s, Chairman, Westinghouse Electrix 
W. 58th St., Cleveland 1, Ohio 


Aviation 
St. N. W., 
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Breckenridge 
W. E. K. Mi 


COLOR —To study, evaluate and report on the 
effect of color in relation to the art and science 
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Chairman, Engineering and De 
Eaton Co., Ltd., 190 Yonge 
St Toronto 1, Ont 
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rn Methodist 
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ith, Chairman, Southe 


J. Arner R. C. Kendall 
R. L. Biesele, Jr H. F. Kingsbury 
R. A. Boyd E. M. Linforth 
A. A. Brainerd R. W. McKinley 
H. 8. Bull F. W. Mowrey 
T. Carson Philip O'Brien 
Benj. H. Evans F. K. Sampson 
W. B. Ewing Pau! W. Seagers 
C. D. Gibson D. E. Spencer 
B Greene K. C. Welch 
J.J. Keme r 0. F. Wenz 


Revision of Recommended Practice for 
Daylighting 


W. J. Arner R. C. Kendall 
E. W. Conover H. F. Kingsbury 
W. B. Ewing }. M. Linforth 
B. F. Greene T. H. MacDonald 
R. M. Hanes W. Mowrey 
J. 8. Herbert J. Youngblood 


DESIGN PRACTICE — To study published dats 
on coefficients of utilization, room indexes, 
maintenance coefficients and other elements 
entering into calculations for lighting design; 
develop standard methods for use in Society 
publications and report thereon. 


Research & Photo 
Engirecer Research 


R. S. Wisemar 


metric Section, U. 8 


Chairman 
Army 


snd Development Laboratories, Fort Belvoir, Va 


G. W. Clark Phelps Meaker 
Ward Harrison J.J. Neidhart 
Harry W. Horn H. A. Odle 

E. H. Salter 
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ng education and training for 
careers in schools, colleges and elsewhere; to 
prepare educational and training material on 
advanced concepts of light 
further its adoption 
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0. P. Cleaver H. W. Horn 

E. L. Fairchild Roy A. Palmer 
D. M. Finch R. C. Putnam 
W. A. Hedrich T. H. Shepherd 
P. H. Hildebrand R. S. Wiseman 

I. A. Yost 
Revision of 1.5.5 


Courses 


W. Zerser 
14 
Preparati ef Brochure on “Opportunities 


in Illuminating Engineering™ 


Revision of “Lighting Fundamentals” Course 


Chairman Cc) ago 


R. E. Wozniak 


Institute, 140 S. Dearborn St., Chi 


Robert Allen B. F. Avery 
A. M. Bacalar 
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INDUSTRIAL — To initiate, follow up and co 
ordinate lighting study projects in the indus- 
trial field, review the reports of the various 
subcommittees in this field and make recom 
mendations to Council 

L. G. Parks, Chairman, Ebasco Services, Inc 
2 Rector St., New York, N. Y. 


Theodore Ake W. H. Kahler 


A. A. Brainerd Norman T. Kride 
M. M. Buzan E. A. Linsday 

1. A. Cook 
RK. E. Harz D 


Howard Long 
J. O'Neill 
Aireraft Manufacturing 


J. G. Felton, Jr., Chairman, Sylvania Electric 
Products, Inc., 100 Fordyce St., Dallas, Texas 


Robert 8. Clubley 


Clothing 


Kridel, Chairman, Rochester Gas & 
89 East Ave., Rochester, N. Y 


Norman T 
bleetric Co 


Electronics Industry 


R. 8. Clubley, Chairman, General Electric Co., 
Large Lamp Dept., 2747 South Malt Ave., Los 
Angeles 22, Calif. 


Graphie Arts 


Ralph Enghouser, 
Products Inc., 4700 
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Chairman, Sylvania Electric 
Parkside Ave., Philadel 


Outdeor Production Areas 


H. A. Cook, Chairman, Detroit Edison Co., 
2000 Second Ave., Detroit 26, Mich 


Donald R. Brown D. J. O' Neill 
William Coffey W. R. Preece, J: 
R. E. Faucett G.L 
E. I. Feak Fred Snider 
Theodore Summers 


Sealy 


Recommended Practice 


D. J. O'Neill. Chairmar Holophane ¢ 
42 Madison Ave., New York, N. \¥ 


Theodore Ake Paul | 
M. B. Bunson 
W. H. Kahler 


Sawmills 


James Barnes, Chairman, Pacific Gas & Elec 
ric Co., P.O. Box 540, San Rafael, Calif 
INSTITUTIONS — To initiate, follow up and 
coordinate lighting study projects in the field 
of public buildings and private institutions, 
review the reports of the various study subcom 
mittees in this field and make recommendations 
to Council 


R. D. Bradley 
Inc., 5411 Bulwer Ave., St 


Chairman, Day-Brite Lighting 
Louis, Mo 


B. PF. Avery C_N 
L. V. Jame J. 


I aupp 
MeCu 
Charches 


Shoemaker 
211 8 


George 
Electric Co., 
Pa 


Chairman, Philadelphia 
Broad St., Philadelphia 5, 


John Adams T. Norman Mansell 


Anthony L. Bleecker A. C. Sangster 
Henrik W. Olsen 
Dining Areas 


George Gilleard, Chairman, Curtis Lighting 
Inc., 6135 W. 65th St., Chicago 38, Il 
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A Superior Sealing Gasket and Jointing Material... 


New Tesamoll FOAMSTIK® Tape offers many advantages over felt, foam rubber, and other materials as a cushion- 
ing and insulating medium in the assembly and installation of fluorescent and incandescent lighting fixtures 
and systems of every type — interior and exterior industrial, commercial, residential 


Tasarnio®? 


URETHANE PLASTIC SELF-ADHESIVE 


FOAMSTIK’ TAPE 


GUARANTEES PERMANENT TIGHT SEAI- 
CUSHIONS HARMFUL VIBRATIONS 


FOAMSTIK® provides resilient cushioning and 
good insulation between glass and frame of 
lighting fixtures and wherever desirable to seal 
out air, moisture, dust particles, insects. It helps 
keep mountings flush, secure to ceiling or wall. 
It protects against vibration and shock. Prevents 
loosening, slipping, rattling, swinging. Saves 
damage to parts, mechanisms, attachments such 
as brackets, latches, lamp holders, etc. Improves 
installation of luminaires, troffers, strip ceiling 
mounts, diffusers, reflectors, color filters. 


EASY TO USE! 


Sticks fast instantly ¢ Stays on permanently. 











Just peel off protective liner and press 
FOAMSTICK® on any smooth, firm surface — 
metal, glass, plastics, fiberglas, wood. Sticks on 
contact. No moistening. No glue. No mess. Cut 
lengths with snip scissors. No waste. Saves time. 
Reduces costs. 





Get first-hand proof in a hurry! 
Mail Coupon for FREE Samples 


If you are a lighting equpiment manufacturer, 
electrical contractor, wholesaler-distributor, or 
installer, you are cordially invited to send for 
FREE Samples of Tesamoll FOAMSTICK® Tape 
for testing so you can see how it improves per- 
formance and saves money. Right now! 














Tesamoll FOAMSTIK®* Tape is a highly flexible, extremely light weight pres- 
sure-sensitive tape of urethane plastic foam material. Backed by a special 
powerful adhesive masked by an easily-peeled-off grained poly-vinyl-chioride 
liner. Excellent compressability and low compression set. High thermal 
insulation value. Tough. Tensile strength, 22-30 Ibs./in. of width. Weight, UNITED MINERAL & CHEMICAL CORP. 

1/3rd of foam rubber. Chemically stable. Unaffected by most chemicals and 16 Hudson Street, New York 13, N.Y Dept. |E4 


furmes, light, water, oils, temperature extremes 
impervious to attack by rot, rust, mildew, insects Send me FREE SAMPLES and full information 
on TESAMOLL FOAMSTIK Tape right away! 


Available in convenient rolls, easy to handle or store 
Name Title 
Thicknesses: Ye”, 44”, Ye”. Widths: 14” to 18)2”. Can be die cut 


Standard Colors: Black, White and Grey neerete 


Firm 
UNITED MINERAL & CHEMICAL CORP. U.S. Agents a 
16 Hudson Street, New York 13,N.Y. BEekman 3-8870 


APRIL 1960 





Hespitals 


N. L. Griffin, Chairman, Dept. of Health, Edu 
cation & Welfare, Public Health Service, Div 
of Hospital & Medical Facilities, Washington 
25, D. C 


H. W. Alexander H. L. Logan 
L. J. Buttolph R. C. Putnam 
E. H. Greppin Paul Seagers 


Sharp 
ary 


H. M 


JOINT FAR™ IES-American Society of Agri 
iltural Engineers To study the application 

of light and lighting of farm buildings, sur 

rounding work areas and other rural locations 

and to report thereon 

Morris Lioyd, Chairman, Niagara Mohawk 

Power Corp., Buffalo 3, N. Y. 


Ervin Baker J. P. Schaenzer 
J.P. Ditechman M. O. Withed 
D. E. Wiant 


JOINT LIGHTING AND AIR CONDITIONING 
[ES-American Society of Heating, Refrigerat 
ing and Air Engineers) To 
study the relationship betweer 
various factors that enter into the 


Conditioning 
ighting and 
thermal en 
ent and report thereon 


JOINT LIGHTING SURVEY ES-U. § 


Health Service To 


Public 
as method of 


s survey of ti factors of the 


environment worker's vision 
sating the fi : n terms of visual 
and 


LIGHT CONTROL AND EQUIPMENT DESIGN— 
Collect and correlate the knowledge and data 
on means and 


methods of direct 


liffusing light 


ontrolling 
ing, reflecting, transmitting and 
and on the principles and pract 


ment design 


e 


R 
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LIGHT SOURCES—To . late and 
available informati to the x 


report 
s of light 
and light produ atics of 


urrent light « 


I }. Barbrow 
W. P. Carpente 
R. D. Churchill 
David Cutler 

G. |} Davidson 


R. B. Da 


Celer Rendition 


Dorothy Nickersor 
Hampshire Ave. N. W 


Chairman 


Washington 9 


, , 
frsonnel 
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C. N. Clark Norman Macbeth 
Freemar G. R. Stillwell 
C. W. Jerome Luke Thorington 
D. B. Judd A. W. Weeks 


Gunter Wyszecki 


George 


MAINTENANCE — To study the elements con 
tributing to maintenance factors; set up the 
framework of typical field studies to determine 
factors; and to stimulate the prosecution of 
such studies by appropriate agencies 

Chairman, Vorlander 
Boston, Mass 


R. D. Bradley W.C. Fink, Jr 
A. A. Brainerd Elmo E 
Francis Clark Howard Long 
Leo Duval William Lyons 
L. M. Endres F. J. Roche 
R. P 


C. M. Holden 


80 Boylston St 


Irwin 


Teele 


MERCHANDISING — (formerly Commit 
tee)—To study the application of light and 
lighting to the spaces and processes involved in 
the selling of goods and to report thereon 


Store 


Westinghouse Elec- 
Ohio 


WwW. H 
tric Corp 


Kahler, Chairman 


1216 W. 58th St., Cleveland 1 


Ake Norman Falk 
R. C. Allison Lester Geis 
W. Clarkson Herbert Hoffman 
H. Dickelnon Richard Kelly 
T. Dorsey -~ me iboy 
ph Enghouser N 
K. C. We 


rheodore 


Sonnenfeld 
Service Stations and Parking Areas 


Chairman, Wisconsin Electr 
Michigan St., Mi 


E. H. Schaefer 
Pc 231 W 


Waukee 


W 


MOTOR VEHICLE (EXTERIOR) — To 
the problems of illuminating the night opera 
make suitable 


study 


tions of motor vehicles and to 
recommendations for promoting maximum safe 
ty ana convenience including accessory illum! 


nated 4 traffic 


define the terms and 
} 


and endeavor to ol 


NOMENCLATURE — To 
standards of illumins 


niformity in ) ire 


PROGRESS — To keep in touch with develop- 
ments in the art of lighting throughout the 
world and prepare a yearly review of achieve 
ments in the art of illuminating engineering 
for inclusion in ILLUMINATING ENGINEERING 


Chairman, Curtis Lighting of 
Wickstead Ave Leaside 


M. K. Strang 
Canada, Ltd 195 
Toronto 17, Ont 


H. A. Williams Rohm & Haas 
Co., Washington Square, Philadelphia, Pa 


Vice-Chairman 


Theodore Ake S. Kolb 

H. A. Anderson A. Linsday 
R. T. Dorsey (alt.) J. Marriett 
Norman Falk . ©. Pauly 

R. E. Faucett C. Sargent 
John Gornet 8s. M 
R. E. Harz P 
A. R. Jaeger R 
Hugh James F 


Segal 
Teele 
Tipton 


Townsend 


PUBLIC CONVEYANCES — Interior Lighting — 
To study the application of light to all public 
areas in conveyances used for passenger trans- 
portation, including particularly trains, buses, 
ships, street railways and subways, and report 
thereon 


QUALITY AND QUANTITY OF ILLUMINATION, 
Recommendations for—To prepare recommen 
dations of illumination levels, brightness limits 
and brightness relationships in form applicable 
to practices. 


J. J. Neidhart, 
Meriden, Conn 


Chairman, The Miller Co., 


Willard Allphin W.H 
R. D. Bradley 
J. M. Choriton 
E. H. Church 

J. W. Griffith 

8S. K. Guth 


Kahler 

L. G. Parks 
Thomas J. Seburr 
E. M. Strong 

M. A. Warskow 
W. W. Weld 


RESIDENCE — To study and report on the ap 
plic ‘ of light and lighting in residences; 
t verformance recommendations for 
naires and to prepare ne 


ids 


essary 


sirman, 75 Dalton Rd., Yon- 


W am Blitzer Robert J 

Myrtle Fahsbende 
Helen Gibbons Vito Ru 
Benjamin Goodman Sylvan R 
F. J. Marriett Mary B 

beth A. Meehan H. A. Var 
Mary E. Webber 


Jan Reyne 


t 


Revision of “Contemporary Lighting in 


Medern and Traditional Interiors” 


Fahsbender, Chairman, Westinghouse 


Bloomfield, N. J 


Myrtle 
Electric Corp., 


Gladys Miller 
Jan Reynolds 


Kaye Leighton 


ROADWAY — To establish the scientific prin 
ciples underlying street and highway lighting 
to collect data on the results of the application 
of such principles to actual practice; to pre 
pare such reports thereon as will assist tech 
nicians and benefit the public 


Thomas J Seburn, Chairman Bureau of 
Highway Traffic, Strathcona Hall, Yale Univer- 


sity, New Haven, Conn 


Vice-Chairman, Union Metal 
N.E., Canton, Ohio. 


Hall 


Heckmann 
143 Maple Ave., 


L. F 
Mfg. Co 
H. E 


Room 1032 


Mason, Secretary, City Annex, 


Philadelphia, Pa 
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KOPP Lighting Glassware, Lenses, Color Filters 


Engineered to meet your specific needs 


Kopp engineering designs lenses, color filters or specialized lighting 
glassware to meet a wide vaziety of needs. This includes developing 
the formula to provide accurate color and the right light transmission 
and distribution. 

It involves the design and production of moulds and establishing 
controlled manufacturing procedures for custom production. Tem- 
pering and other finishing operations assure specialized properties 
to withstand physical stresses or unusual environmental conditions. 

In some cases, Kopp suggests design alterations to give you better 
performance and lower cost. That’s why it pays to contact us early, 
before your design specifications are finalized. Ask for bulletin on 
Kopp Engineered Glass. 





Products illustrated, from the top: 

@ Round Flat Fresnel Lens Airport Runway Lens 

e Aircraft Warning Light Cover New 12” Dia. Traffic Signal Lens 
@ Floodlight Cover Glass Underwater Swimming Pool Lens 
@ Railroad Roundel Cylindrical Fresnel Lens 











Hopp Gilass,inc. 


Swissvale, Pennsylvania 
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Fiood Entire Shopping Centers with 
SMOOTH, EVEN, SOFY WoEhITSY 


Shopping Centers come alive at night with Wide- 
Lite’s broad, natural light. The daylight quality 
of this light complements colors and gives them 
an appealing warmth. Its broad beam gives a 
smooth coverage that eliminates harsh shadows 

Wide-Lites achieve this broad beam with 
exclusive rectangular reflectors This patented 
feature makes the most of efficient, color- 
corrected mercury vapor lighting. Rectangular 
light patterns overlap to provide even coverage 
without concentric circles, “hot spots,” or dark 
shadows. This makes it easy to plan perimeter 
lighting so that the mounting poies are out of 
the way of traffic. Fewer poles are needed, too, 


because one Wide-Lite does the work of two 
or more incandescent floodlights of comparable 
wattage. Wide-Lites require 61% less power 
than ordinary incandescent floodlights and lamps 
last seven times as long! 

Wide-Lites are cast from aluminum alloy 
and finished with aluminum epoxy paint for 
corrosion control. Tempered glass lenses com- 
pletely seal lamp and reflector against dirt and 
moisture. And, when a Wide-Lite finally needs 
relamping the seal doesn’t have to be broken. 
Sizes range from 100-watt, to 1000-watt, with 
a choice of reflectors and light patterns available 
in all models 


Get more facts—mail the coupon for a prompt reply. 


Wins bis, 


WIDE-LITE CORPORATION 


P.O. Box 191 - Houston 1, Texas 


In Canada: Wide-Lite Division of Wakefield Lighting, Limited, London, Canada 


OUTDOOR AREA LIGHTS - VAPOR TITE | JDELS 
MOBILE WORKING LIGHTS 


APRIL 1960 


INDOOR LUMINAIRES 


SPORTS LIGHTS PROTECTIVE LIGHTS 


WIDE-LITE CORPORATION 
P. 0. Box 191 - Houston 1, Texas 


Please send me more information on Wide-Lites 
obligation, of course 
Name _ 


Address 


City 
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Theatre Lighting Glossary 


A. R. Davis, Chairman, Ariel Davis Mfg. ( 
3687 S. State St. Salt Lake City, Utal 


OFFICIAL REPRESENTATIVES 
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AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 

C. L. Crouch, Technical Director 
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Building Exits Code, A® 
H.E D' Andrade 


American Standard Practice for 
Industrial Lighting, All 
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American Standard Practice for 
School Lighting, A23 
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Building Code Requirements for 
Light and Ventilation, AS3 
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Now Available for 


1960 SCHOOL PROJECTS 


¢ New Construction 
¢ Renovation 


THE LEXINGTON 


New Improved 
RICHMOND 
and LEXINGTON 


...at New Low Prices 


THE RICHMOND 


The newly Improved Richmond and 
Lexington Series by Miller offer out- 
standing Values for lighting Schools, 
Offices, and Stores. 


Four exclusive installation and main- 
tenance features have been built into 
all units in both series. Prices for most 
types are at new lows, while illumina- 
tion performance remains high as ever. 
Trimmer, more modern appearance is 
another plus. 


You can choose between 45° x 45° 
or 35° x 25° shielding for both series; 
2 or 4 Lp., in 4 or 8 foot lengths. 
Power-Groove operation is a brand new 
option for the 2 Lp. Richmond. 


For complete catalog information 
mail coupon or write Dept. RL 460. 
For a physical demonstration contact 
your Miller Representative, or your 
Miller Distributor. 





Sure Alignment .. . 
Built-in Connector 








Rigid, Rattle-free 
Shielding Assembly 








Sure Locking, Visual 
Action Latches 








: Dept 
THE 


Name 





Company 


Street 


0) ld like additional information about The New, Improved RICH- 
MOND & LEXINGTON Lighting Fixtures. 


(C1 Have Your Field Representative contact me. 


. RL-460 
MILLER COMPANY, Meriden, Conn. 


Position 








raal er THE miller COMPANY 


MERIDEN, CONNECTICUT e UTICA, OHIO 


SINCE 1844 








Sande POLY-LITE: 


PANELS for 
fluorescent lighting fixtures 


STOCK SECTIONS 

Many Sandee Poly-Lite® standard sections are 
carried in regular stock — you get immediate de- 
livery without paying a premium. There are no 
die costs or set up charges on any Sandee 
Poly-Lite® stock panels — yet you have a wide 
variety of patterns to choose from. Sandee stock 
Poly-Lite® panels are supplied cut to your speci- 
fications. 


2 COLOR EXTRUSIONS 


New thinking and new applications in multi-col- 
ored extrusions offer unlimited design possibilities. 


CUSTOM SECTIONS [Far left) 

You create it . . . We'll make it. There is 
no substitute for the experience Sandee 
has gained thru the years. Our experi- 
enced technicians and skilled craftsmen 
are at your service. 

EMBOSSED PATTERNS (left 

We have what the industry needs for 
good lighting . . . Hiding power, low 
brightness, diffusion and high efficiency. 


Write today for a copy of our 
complete extrusion folder and 
price lists. 


Phone NEvada 8-6655 


MANUFACTURING COMPANY 
735 SOUTH KARLOV AVE. ¢ CHICAGO 24, ILLINOIS 
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The specification: 


PRISMALUX by LIGHTOLIER 


NEW-—one-piece lens-and-diffuser with low brightness bottom and 
luminous diffuser sides to provide glare-free illumination and mini- 
mum brightness contrast. Coupled with styling that is crisp and 
clean, construction that is rugged and trouble free—Prismalux is an 


excellent specification for stores 


, Offices, schools and other critical 


lighting applications. In two, three and four light widths, four and 
eight foot lengths, surface or stem mounted. 























The fine-textured prismatic lens 
floods low-brightness illumina- 
tion downward. The low-bright- 
ness diffuser sides send soft light 
out across ceilings, reduce 
brightness contrasts. 


For maximum rigidity, the com- 
bination lens-diffuser is sup- 
ported along its full length. 
Safety hinges permit access from 
either side of lens diffuser, can- 
not be accidentally dislodged. 








a 
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To learn more about Prismalux by Lightolier, write today for a complete brochure to Dept 1-40 


LIiGFTrOLizk=rR 


Showrooms: New York, Chicago, Dallas, Los Angeles 


Jersey City 5, New Jersey 
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ALKGO SPAGE-LITES 22. ncrcciss, ugh, warp-proot 


colortast...deliver GO% more light than other fixtures of the same wattage 


stay 
light years 
ahead 
with 


The startling simplicity of ALKCO Space- Lites 
actually cut installation costs by ' can be 
quickly and profitably installed in any ceiling— 
tile, plaster or dry-wall. The diffuser requires no 
frame and that means no trim time. With no 
exposed metal to rust or corrode, Space- Lites are 
almost ageless. And because there is no trim 
frame, an additional glow of light is transmitted 
all around the perimeter 

The handsomely designed diffuser is made of 
virtually unbreakable, translucent ALKCOrylic 
ALKCOrylic is incredibly tough, probably the 
only organic material that will withstand 
incandescent heat without warping or dis- 


coloring. This remarkably versatile material 
can be used in many installations where glass 
might be easily damaged. Because the diffuser 
is larger and formed deeper, it delivers 60 
more light than flat diffusers that incorporate 
frames. It snaps in or out of the fixture under 
normal finger pressure and the bulb can be 
changed in seconds 

Get the full, profitable facts on ALKCO Space- 
Lites and other exciting, new lighting ideas by 
ALKCO-—among them “Little Inch,” a fluores 
cent under-cabinet light only 
today for free Catalog 


deep. Send 





t 





ALKCO MANUFACTURING COMPANY - a224 No. Lincoin Ave. + Chicago 18, Itlinois 


engineered versatility—custom and stock lighting equipment for commercial, industrial and residential installations. ALKCO 












EVERY 
PERSON 
HAVING 
RESPONSIBILITY 
FOR 
SPECIFYING 
SCHOOL 
LIGHTING 
SHOULD 
HAVE 

THIS 

BOOK 


FREE!* 


24 pages of vital information involved in 
classroom lighting and lighting other 
school areas. Explains how much light 
students require for easiest study. Illus- 
trates with photos and text the effects 
of glare and brightness. Gives recom- 
mended reflectance values for proper 
seeing conditions within classrooms. 


* PRICE TO GENERAL PUBLIC $1.00 


‘ 





Modern School Lighting 


A comparison chart of different types of 
lighting fixtures is included in the Class- 
room Lighting section. Many types of 
fixtures commonly used for areas other 
than classrooms such as libraries, labs, 
shops, auditoriums, gyms, are illustrated 
and recommendations for use given at 
the end of Section Two. 


Write for your copy today. 


Many prcblems discussed 

in this book were solved 

by Smoot-Holman’s advance 
design analogue computer 
This new computer 

the only one of its type ever 
built for commercial use 
solves problems of fixture 


L design, as well as many 
other problems inthe 


iT -ifeMe) Mil dah aial 4 


SMOOT-HOLMAN cOMmPANy - 
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TEXANS TAKE TO 
MONOTUBE 
ALUMINUM POLES 
IN A BIG WAY! 


? 





Nearly 1000 modern Monotube alumi- T T T re 
num poles are installed on the 30-mile f y 4 A | y 
Dallas-Fort Worth Turopike. Unioa . “s . “ 


Metal Highway Sign Supports and An- Monotube Engineered Lighting Pole 


tenna Poles are also used along this The UNION METAL Manufacturing Company 


superhighway. 
P y Canton 5, Ohio Brampton, Ontario 
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THIS.. .| need never happen again! 


NEW SOL/ID-FILL JEFFERSON 
DRI-LOK BALLAST GIVES 
POSITIVE PROTECTION AGAINST 
COMPOUND DRIP! 





Why chance the danger of messy compound 
leakage? Jefferson has solved this unpredictable 
problem with an entirely new ballast —the 
DRI-LOK. Instead of being filled with conventional 
compound, the DRI-LOK contains a newly 
developed thermo-setting material. It fills the 
entire case and permanently bonds case, core and 
coil into one solid, voidless unit. This dry, 
solid-fill material is so chemically and physically 


stable, it cannot combine or react with any 





other material in the ballast. It cannot soften 
or liquefy under any operation conditions 

—for the life of the ballast. Only the DRI-LOK 
‘ ballast offers this positive protection. 


it's NEW and it's BLUE 
We’ve enameled the new DRI-LOK ballast 


blue so you'll instantly recognize the finest 
performing ballast since the introduction of 
fluorescent lighting! Jefferson Blue has long been 
symbolic of excellence. The new, blue DRI-LOK 
ballast is the latest in many advancements 

that have strengthened the Jefferson tradition 
of sound research, excellent design and 

quality manufacture. 


Write today for complete details and specifications. 


Jefferson (OK 
New Blue FLUORESCENT BALLASTS 


JEFFERSON ELECTRIC COMPANY « BELLWOOD, ILLINOIS 


ILLUMINATING ENGINEERING 





APRIT 


. required reading for all architects, designers and illuminating engineers.”* 





Now — from leading technologists of the world famous Philips’ Eindhoven establishment in 
Holland — the newest definitive work on 


FLUORESCENT LAMPS AND LIGHTING 


Edited by W. Elenbaas 


Profusely illustrated, this indispensable reference (346 pages) discusses the latest developments 
in fluorescent lighting techniques and lamp constructional details. Much of the material has 
never appeared in book form. 


Here — for electrical engineers and specialists who want to know more about cost factors, 
installation and maintenance — are comprehensive treatments of: 


The physics of light. 

Fixture design problems 

Special application circuits for dimming and flashing 
The chemistry and physical concepts of phosphors 
The generation of light by fluorescence 

Circuits and their features. 

The problems of color rendering 

Psychological factors. 

The effects of ballast design. 

The paramaters of fluorescent lamp design. 


FLUORESCENT LAMPS AND LIGHTING explains the development of ‘‘de luxe’’ colors . . . the 
energy balance of the fluorescent lamp. . . the basic requirements of lamp components. It offers 
reliable data on lamp efficiency. And it contains the most up-to-date information available on the 
use of fluorescent lighting in: 


Offices Drafting offices Hotels 

Classrooms Restaurants Store windows 
Television studios Agricultural installations Ships 

Homes Theatres High-level installations 
Factories __Houses of worship _Art studios 

Museums Streets Bus depots 

Stores Hospitals Cafeterias 

Railway stations Concert halls Trains 

Automobile showrooms Indoor arenas 


CONTENTS 


Luminescence, Fluorescence and Factors Affecting the Efficiency 
Phosphorescence Stabilization of the Discharge 

Luminescent Substances Lamp Types and Circuits 

Color of the Light Emitted by Fiuorescent Ballasts for A.C. Operation 
Lamps: Color Rendition Fluorescent Lamp Fittings 

Gaseous Discharges Progress in Lighting 

Lamp Construction Application of Fluorescent Lamps 

APPENDIX |: Fluorescent Lamps with a High Luminous Output Per Unit Length 


APPENDIX I!: Transistor Circuits 
Introduction thuores 
Principle of the Transistor Converter and lighting 
Constructional Details of the D.C.-A.-C. Converters 
Applications of D.C.-A.C. Converters y 
5. D.C.-A.C. Converters lS 


cent lamps 


INDEX | The Macmillan Company, Dept. IE-1 
| 60 Fifth Avenue, New York 11, N. Y. 
i Please send me 
copies of FLUORESCENT LAMPS AND LIGHTING @ $11.00 each 
Bill me [ Bill my firm [) Payment enclosed* 


| understand that | may return the book(s) within 10 days without 
obligation 





I neneetiimemmeesinntiaseeante —aenieniaaiedene 

x “When we realize the importance of lighting in architecture and | 
design, we realize the necessity of knowing all we can about light I 

And this means a sound knowledge of light sources. The fluorescent 

source in particular seems to show up the jack of such knowledge. On I 

the one hand, there is too much paraphenalia wasted on fluorescent 1 

lamps, trying to get them to do what they can’t do, by their very nature NAME 

On the other hand, there is too little application of fluorescent principles ! 

n lighting designs, so that the lamps be allowed to do what they do § 

best. With a book like Fluorescent Lamps and Lighting now on hand, j 

those of us who work with light have no excuse for not knowing better 

it’s an invaluable book: required reading for all architects, designers | 

and illuminating engineers.” 


FIRM 
ADDRESS 


“SAVE POSTAGE: If payment accompanies order. we pay the postage 
s/Abe H. Feder 1 Same return privilege; refund guaranteed 


LenS OT oes FREE TEN-DAY TRIAL — NO OBLIGATION 


1960 








Employment Opportunities 








LIGHTING SALES ENGINEER 
AVAILABLE 

Excellent background in the Commercia 
Industrial lighting industry. Thoroughly exper 
enced 17 years) in illaminating « 
and sales to specifiers, contractors 
and wholesalers. Capable of writing «1 
tions with architects and engineers. A pha 
of the industry fluorescent incandesce 
floodilichting, and ceilings All experience 
the Chicago trade area. Salary or sala 
ommission Please write Box 441 
tions Office, Iuminating Engineering 
1860 Broadway. New York 23, N. Y 


ENGINEERS 
For manufacturer of electrical product 
panding Engineering, Development, ar 
search facilities 
‘ Recent graduates with EE degree 


jae) 
a 


x 


MY 
CCC 


visory potential desired 
t Optical designer BS-EE or Phys 
perienced 
Photometrist BS-EE or P! 
enced 
Salar commensurate with ability and ex 
ence. Excellent supplementary benefits and 
tirement plan with a secure future Loca 
Centra New York State Address Box 442 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 2 y. ¥ 
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An interesting installation, 
using Contrex Soundsheet, 
in the offices of 
Lockheed Aircraft : 
Corporation's new plant, ANTED 
Marietta, Ga LIGHTING FIXTURE SALESMAN 
7 . hx rienced salesmar wanted | we 
a or Arc? 
ts required lerr 
Soundsheet Translucent Acoustical Element provides balanced 
sound absorption plus superior light diffusion in one medium. 
The use of Soundsheet shielding, in a ceiling system of your choice, bre 
offers new economies and interesting, fresh architectural interior concepts APPLICATION ENGINEER 
Available translucent or opaque in flat or corrugated sheets, mg Be Oe A 
or in 2’ x 2’ tension or edge-framed modular panels. ence wants engineering or management p 


‘ England. Address Box 437 Pu 
@ Easy to install @ Washable @ Won't crack, craze or break sotione Ctics, Munising Sagmewing 5 
@ Opaque or translucent @ UL, Factory Mutual and FIA listed 


Developed for Contrex by Bolt Beranek ond Ne. man, Inc 
testers ee ee 
Contrex Company, Chelsea 50, Mass. 
Gentlemen: Please send me your latest catalog, describ- 


ing new applications for versatile Soundsheet, Acrilume 
Light Diffusers and Cushionall Panels. 


Name 





Company 
Address 
City State 
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Harness the tremendous 
light output of very 
high output lamps efficiently, 
comfortably, 
economically, 
with... 


NIA'S 


Now you can utilize the extremely high lumen out- 

put of 800 ma. and 1500 ma. lamps in schools, 

offices, drafting rooms and other commercial appli- ® 

cations without sacrificing eye comfort for adequate 

footcandles erles 
Sylvania’s HQ Series provides the long-recog- 

nized quality of indirect lighting. It eliminates the 

brightness contrasts, direct glare and reflected glare (High ATRIA 

found in many lighting installations te . t 
rhe use of a slim channel just large enough to 

hold a standard-diameter fluorescent lamp and its 

shielding with ballasts hidden in the supporting 

members . . . results in a graceful, practical fixture 

that provides an excellent balance of quality, ap 

pearance, efficiency and casy maintenance 
When the combination of these features—to- 

gether with high illumination—are important 

factors in your lighting plans, be sure to check the 

features of Sylvania’s HQ Series. Write today for 

full information 


SYLVANIA LIGHTING PropucTs 
A Division of SYLVANIA ELectTrRIC Propucts INc. 
One 48th Street, Wheeling, West Virginia 


co mooernwenvonneny SY T VANTA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS “ax 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS ¢ BEST FIXTURE VALUE IN EVERY PRICE RANGE 


APRIL. 1960 G1A 




















PUT YOURSELF 
IN A BETTER LIGHT 


WITH etco 


FLOATING 
CEILING 


Economical . . . Compact 


HIGH LEVEL 


Comfortable Illumination 


Power-LiTE is a pendant type fixture (C.1.E 
general diffuse classification) modular in 
design. It provides high intensity, g’are 
free, direct-indirect illumination in a large 
area. Utilizing new high lumen output 
15,000 MA lamps, it provides up to 200 t« 
450 foot-candies of illumination at work 
ing levels, comfortably shielded by 45°-45 
aluminum or plastic louvers. Power-LiTE is 
a completely satis/actory alternative to sus 
pended ceiling construction that minimizes 
ghting contrasts by distributing its light 
on ceiling and walls as well as down on 
the working area 


Write today for full details and 
catalog sheet. 
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SOLD ONLY THROUGH QUALIFIED 
ELECTRICAL DISTRIBUTORS 


METALCRAFT 
PRODUCTS CO., INC. 
6225 State Road, Phila. 35, Pa. 


CIRCLGRID 


LOUVERS 
Listed UL 20 


(Non Combustible) 


4 

4 

/ Nominal Sizes—2 x 2" x in 
/ 724 2 %” 
/ Tronslucencies—300-150-75 FC 


Enlarged cross section view 


” 


With OUTSTANDING 
BRIGHTNESS CONTROL 


Circlgrids are thermo-formed from 2 
sheets of vinyl and fused electroni- 
cally to a center vinyl membrane for 
structural strength and rigidity—yet 
weigh only 3% oz./sq. ft. Many lead- 
ing lighting equipment manufacturers 
are licensed to sell and distribute 
Circlgrid. 


CIRCLGRID 


ADVANTAGES 


@listed UL 20 (non- 
combustible) 


eCircular openings as- 
sure non-glare illumi- 
nation and promote 
free air circulation 


e Safely installed under 
sprinklers 


@ Weight-3 2 oz./sq. ft. 
@ Cut-off 45°-45° 


@Can be contoured to 
fit irregular areas 


@ Outstanding bright- 


ness control 


Write for_. sample and technical data. 
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BOX 655-J * ERIE, PA. 


Illuminating Engineers and Specialists in 
Vacuum Forming and Electronic Welding 
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FOR OUTDOOR DUTY! 


Don't let the styling of STONCO’s new ‘‘Award Series'’ fool you. These are 
outdoor bullets. Solid cast aluminum. Completely weatherproof. ‘‘Air-condi- 
tioned"’ for cooler, cleaner operation. The only truly decorative floodlights 


designed specifically for any outdoor application. 


BI Epoxy-cured finishes stay factory-fresh 
through severest weather. Resist salt-spray, 
corrosives. 

2] Degree-marked pre-aiming quadrant. 

3) Deep-gripping serrated teeth for focus 
lock-in. 

4) Full-circle vented ribs (pat. pend.) — pull 
a@ moving, cooling air-stream up through 
the fixture and out. 


*“e @eeeweeeneeeeeee-r 


A COMPLETE LINE FOR 75W-300W REFLEC- 
TOR LAMPS Single or cluster fixtures in 3 
distinctive styles, wide range of finishes. 
For ceilings, walls, under eaves . . . all ex- 
teriors requiring a high-degree of architec- 
tural and color fidelity. 


Award Serio 


5 | Big internal heat-dissipating fins. 


GISTONCO “Cushion-Seal”’ — high-temper- 
ature live silicone-rubber weatherseal. Pro- 
tects in any fixture position, even face-up. 


Ed Pienty of grip-space between lamp and 
shield. 


8) Lifetime cast aluminum — with that solid 
heft indoor units just don’t have. 


@ The Award Series is now on display at 
your STONCO distributor. Look for it. 


@ Write today for Award Series catalog: 
Section A-34 


See Sweet's Architectural file: 33a/ST. 


CLUSTER LIGHTS 
POWER BEAMS 
VAPORTIGHT 

BOXES and FITTINGS 


STONCO ELECTRIC PRODUCTS CO. @ KENILWORTH, NEW JERSEY 





EMERGENCY PORTABLES 


= ; 
48-1000'¢ 


the high ceiling 
GLARE-FREE 
recessed downlights 


48-1000 line units lighting the Auditorium of 
Bronx High School of Science, Bronx, Y. 


mc Philben 


by Ave. Bro 
Philber 
ng tid 


MeEacherr M D 
Co., Ft. Lauderdale 

Puia, C. ¥ Qualmann 
dale, Fla 

Qualmann, W. ¢ Qua'mann 3 
derdale, Fla 

Ritter, C. I Atlas Wholesale El 
plies, Ft. Lauderdale, Fla 

Sapp, C. T.. MeDonald Distributor 
Ft. Lauderdale, Fla 

Sloan ,. § Gamble Pownall & 
Lauderdale, Fla 

Summerall, Lester, Graybar Electrix 
Ft. Lauderdale, Fla 

Turpin, W B 
Hollywood, F! 

Tutten, B. E 
Lauderdale 

Vineent, K 
k ‘ 


SOUTHERN CALIFORNIA Sect! 
Members 
‘Grossman, M. B Baxtor Asso 
Valley, Calif 
*Wirth, S. R.. Wirth Engineering ‘ 
City Calif 


desociate Members 
Brunne ( J., Sunbear Lighting 
geles, Calif 
Atlant yompano Chapouris, Jehn, Clayton Mfg. Co 
Fla Calif 
hilpott, Ro 
Lauderdal 
Atlanti. c, Inc., Ft. Associate Member 


SOUTH PLAINS CHAPTER 


and, Robert. Southwestern fF 
Atlas ‘ ‘ é subbock, Texas 


TAR HEEL SECTION 


B. Jr., Floris ne ‘ > Watson 


Lauderdale 








NEW! Nightingale Wall Light 


Gracefully Complements the Finest Furnishings 
HOSPITALS DORMITORIES HOTELS MOTELS 


Universally adjustable reading and examining light . . . separate in- 
direct light for general illumination . . . subdued night light . . . con- 
venient plug-in receptacle. 

Double-walled reflector is thoroughly ventilated . . . can’t burn fingers. 
Its unique, one-pie¢ e reverse-spun construction pro- 

vides added strength . . . eliminates seams that may 

loosen or break apart. 


Model 
No. 617 


106-108 E. Mason St. 
Milwaukee 2, Wis 
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Er 
*Graf, R. J.. Northern 
neapolis, Minn 
Jacobson, H. B., Ne 
Minneapolis, Minn 
Moore, G B Ga 
Paul, Minr 
ichnarr. R 
Mint 
*Woodward 
Minneapo 
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eapolis 


PORTS CHAPT 


WESTERN MICHIG 
Member 
“Graham, R. ¢ 


ids, Mict 


WESTERN NEW YORK SECTION 
Vembers 
Ackendorf, V¥ P Niagara Mohawk Po 
Corp.. Fredonia, N. Y 


*Herget, R. R Robertson Electric Co 


tuffalo, N. Y 
WINNIPEG CHAPTER 
Vember 


tabletek, J. I Waisman-Ross & Assoc 
Winnipeg, Man 


YANKEE CHAPTER 

Member 

Wood, W. FE McClintock & Craig, Springfield 
Mass 

Associate Members 

Gomes, Abel, Abel Gomes, Electrical Contractor 
Chicopee, Mass 

La Duke, D. P.. Western Massachusetts Ele 
trie Co., Pittsfield, Mass 
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Guards removable 
without tools. 


NEW STEBER 


ALUMINUM 
VAPORTITE INDUSTRIAL 
LIGHTING FIXTURES 





Pendent mounting, die-cast aluminum with lock screw 
Universal Fixture Body, die-cast aluminum—takes pendent 
ceiling and wall bracket adaptors 

Protective guard, die-cast aluminum 

Stainless Steel Ball Detcnts— permit attachment and removal 
of guard without aid of tools 

White Porcelain Enameled Reflector Standard Dome, Shallow 
Deep Bowl or 30° Angle Reflectors, removable by oa 
Nylon shoes—allow reflector to be attached to fixture body by 45° turn without tools for con- 
45° turn—no tools needed teat af 

Reflector Ventilating gaps provide chimney action cooling a Soa 
and cleaning 

Gasketed construction isolates wiring compartment 
Heat-resistant glass globe, clear or choice of four colors 

All aluminum components coated with graytone baked 
ULTRANAMEL to protect against chemical fumes, caustic, etc 











Specification Bulletin 
No. 1099-60 avail- 
New, Complete Steber line is years ahead in design, engineer- bie on request. 
ing and construction. Steber units have the features you want. 
Their functional design gives you the complete easy adapt- 
ability you need. Steber Fixtures are U/L and CSA approved 
and meet Navy, Corps of Engineers and General Service 
Administration specifications. 


Lighting Units PMOR VAS for Every Weed 


STEBER, DEPT. 66-D, BROADVIEW, ILLINOIS 
Steber of California, 242 S$. Anderson St., Los Angeles 33, Cal. 











DIRECT-THE-LITE 
TO REDUCE SEMI- CONCEALED, ADJUSTABLE 
LUMINAIRE ——- FLOODLIGHTING or 
MAINTENANCE 


Triangular housing makes this the 

+ perfect unit for unobtrusive, neatly 
integrated spot- or flood-lighting. 4 
Ideal for use in stores, churches, 
building lobbies, theaters, displays, 


etc. Can be easily mounted either 
horizontally or vertically 





Available in 1, 2 or 3 lamp units (with 
each lamp in adjustable Gimbal ring) 
in two sizes: for 150 W or 300 W 
PAR-type lamps. Optional color filters 
for special lighting effects. 


2490 East 22nd St 
Cleveland 15, Ohio 





Dus Specular Aluminum Reflector Sheet 


(Pat. Applied For) is corrosion resistant, stays “ in 
bright even in areas with heavy salt concentration. y ; 
Ideal in industrial areas, DYNASYL retains origi- 


nal reflectivity with an occasional wipe of a damp Design 
cloth. 


Dus is outstanding for use in lighting F< 

equipment design and manufacturing. It can be 72 for church 
punched, crimped or drilled without damage to the | FS lighting 
finish. Ready for use without buffing or anodizing, gr 

DYNASYL helps keep costs low. Available in any 
gauge, temper or alloy. 





FOR FREE DESCRIPTIVE i a 
BOOKLET AND SAMPLE, copied, never duplicated. It 
WRITE: Dept. I-4 erento 
for a tailor-made look at 
production prices. Write for 


WwW. Be RUSCOE COMPANY ee ‘ modern or traditional cato- 


w | 
wT oa cmelvalciicl. log no 


475-485 Kenmore Blvd. e Akron 


ILLUMINATING ENGINEERING 
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heat-resisting 
ceiling 
diffusers 


wide range of sizes 
available from stock 


These diffusers are made of homogeneous heat- 
resisting opal glass. They are available in 
several sizes from 6 inches to 12 inches in both 
square and round styles. 

Our modern, highly-mechanized production 
methods enable us to furnish heat-resisting 
glassware for lighting at the same cost as you 
are now paying for ordinary glass. We invite 
you to check this point at your earliest oppor- 
tunity. 


Write for complete 
specifications and prices 





THATCHER GLASS MANUFACTURING CO., INC. JEANNETTE, PA 


O7A 





Styrene lighting fixtures molded of 


_ LUSTREX* PERMA_TONE’ STYRENE 


/ | “al ; 


Lustrex perma tone has proven itself in use since 1956. More Lustrex perma tone 
used for lighting fixtures than any other ultraviolet light-stabilized styrene. 

In clear white and a complete color range, it exceeds IES-NEMA-SPI joint specifica- 
for ultraviolet light-stabilized styrene. With perma tone you can create low 


tion 
areas of illumination with good diffusion, dimensional stability, and 


cost large 
uniform light distribution 

New Impact Lustrex perma tone provides extra toughness and flexibility for snap- 

fitting to metal parts, high resistance to abnormal abuse, lighter weight through 

thinner walls. For free technical report on both regular and impact Lustrex perma Monsa nto 
tone styrene, including accelerated aging test results and other valuable data on 

styrene in lighting fixtures, write to Monsanto Chemical Company, Plastics Division, 


Room 727, Springfield 2. Massachusetts. 


MONSANTO onricinator in PLASTICS 
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| Exclusive Oe Angle 


Lighting Louver Diffuser 






Developed to meet todays and tomorrows higher : 
lighting levels—For use in Individual fixtures, Modu- 
lar or Large Area illumination with unexcelled dif- 
fusion—Developed to meet and exceeds IES-NEMA 
SPI joint specifications for stabilized styrene—True 
translucent white and a wide range of colors—tight 
weight for easy handling, installation and mainte- 
nance—Dimensionally stable—Low cost—Available 
in 45° and 42° shielding also. 6 


\W 









CELL OPENING: 
13/32” x 13/32” x 1/2” 


VA) 
“3 
’ iy 

‘A 









When Specifying /// 

ee + 
you can depend on 
Light shielding louvers is our one and only American Lowen tee 
most important product, developed, designed 
and manufactured by American louver, con- 
sultants to the lighting industry since 1939, 
assuring you the finest in Plastic Louvers. 


For pertinent facts on American louvers, write 
for bulletin 33am and new 3 color catalog— re | m e ri Cc P= | n | ou Vv e r Cc | @) m Pp rs | n y 


« Just off the press. , 
4240 N. SAYRE AVENUE * CHICAGO '34, ILLINOIS 


RARAIN OE te | 

Your choice of Concave GrateLite 
Louver Diffuser*, or Concave Prismoid 
GrateLite Louver-Lens**. 


One-piece plastic side wings are 

tubular for added strength, lower side 
brightness, plus “reflector” efficiency. 
Ends are capped to simplify maintenance. 


Z 
Concave GrateLites hinge 
separately from sturdy steel end 


plates for extra strength 
and easier servicing. No glue in Gateway! 


Cu 


Pendant mounting, or 
adaptable for close-ceiling mounting 


with top plates. For schools, a | 
stores and offices. 


oe 
ecco, 


Available in 2, 3, or 4 light units 
...in the same fixture width. 4’ or 8 lengths. 


From Model of the Saarinen Arch and Riverfront 


Fs ve 
Licht Trimacd 
since ‘vod 


YOUR 


gateway 


...-TO RUGGED STRENGTH 
AND BEAUTY IN A CONCAVE 


PLASTIC FIXTURE 


New Guth Gateway brings you “eye styled” 
beauty with sharp-line design and 

quality illumination. A new concept of fixture 
construction! Plastic is basic... 

but no wrap-a-round. Concave GrateLite 


bottoms hinge separately. 


WRITE FOR GUTH 
GATEWAY BROCHURE TODAY! 


THE | EDWIN F. GUTH CO. 


2615 WASHINGTON BLVD., BOX 7079, ST.LOUIS 77, MO. 





Development, St.Louis, Mo.—"The Gateway to the West” 


* R U.S. Pot. No. 2,745,001 Can. Pat. 1957, No. 538,245 
** ® U.S. Pat. No. 2,904,673 
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